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PREFACE

This report was prepared by the Geological Survey in co­ 
operation with the States of Arizona, California, New Mexico, 
Oregon, Utah, and Washington, U. S. Bureau of Reclamation and 
with other agencies by personnel of the Water Resources D4 vision 
under the direction of L. B. Leopold, chief hydrologist, anc' S. K. 
Love, chief, Quality of Water Branch. The data were collected 
under the supervision of the following district chemists:

Eugene Brown................... Sacramento, Calif.
L. B. Laird ....................... Portland, Oreg.
R. H. Langford ................ Salt Lake City, Utah
J. M. Stow .................. Albuquerque, N. Mex,
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QUALITY OF SURFACE WATERS 

OF THE UNITED STATES, 1962

PARTS 9-14 

INTRODUCTION

The quality-of-water investigations of the United States Geo­ 
logical Survey are concerned with chemical and physical charac­ 
teristics of the surface and ground water supplies of the Nation. 
Most of the investigations carried on in cooperation with S^ate and 
Federal agencies deal with the amounts of matter in solution and 
in suspension in streams.

The records of chemical analysis, suspended sediment, and 
temperature for surface waters given in this volume serve as a 
basis for determining the suitability of the waters examined for all 
uses. The discharge of a stream and (to a lesser extent) the chem­ 
ical quality are related to variations in rainfall and other forms of 
precipitation. In general, lower concentrations of dissolved solids 
maybe expected during the periods of high flow than during periods 
of low flow. The concentration in some streams may change ma - 
terially with relatively small variations in flow, whereas for other 
streams the quality may remain relatively uniform throughout large 
ranges in discharge. The quantities of suspended sediment carried 
by streams are also related to discharge, and during flood periods 
the sediment content in streams may vary over wide ranges.

In 1941, the Geological Survey began publishing annual rec­ 
ords of chemical quality, suspended sediment, and water temper­ 
ature. The records prior to 1948 were published each year in a 
single volume for the entire country, and in two volumes in 1948 
and 1949. Beginning in 1950, the records were published in four 
volumes and beginning in 1959 in five volumes. The drainage ba­ 
sins covered in the five volumes are shown in Figure 1. The data 
given in this volume were collected during the water year Octo­ 
ber 1, 1961, to September 30, 1962. The records are arranged 
by drainage basins in downstream order according to the Geolog­ 
ical Survey method of reporting streamflow. Stations on tributary 
streams are listed between stations onthe main stem in tl ^ order 
in which those tributaries enter the main stem.
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Parts
Parts 3-4; WSP 1942 
Parts 5-6; WSP 1943 
Parts 7-8; WSP 1944

Figure 1. --Map of the conterminous United State? show­ 
ing basins covered by the five water-supply papers on 
quality of surface waters in 1962. The shaded portion 
represents the section of the country covered by tMs vol­ 
ume; the unshaded portion represents the section of the 
country covered by other water-supply papers.

A station number has been assigned as an added means of iden­ 
tification for each stream location where regular measurements 
of water quantity or quality have been made. The numbers have 
been assigned to conform with the standard downstream order of 
listing gaging stations. The numbering system consists of two 
digits followed by a hyphen and a six digit number. The notation 
to the left of the hyphen identifies the Part or hydro1 ogic region 
used by the Geological Survey for reporting hydrolog'o data. The 
number to the right of the hyphen represents the position of the 
location in the standard downstream order listing measuring sta­ 
tions within each of the 14 parts. The assigned numbers are in 
numerical order but are not consecutive. They are so selected 
from the complete 6 digit number scale that intervening numbers 
will be available for future assignments to new locations. The 
identification number for each station in this report is printed to 
the left of the station name and contains only the essential digits. 
For example, the number is printed as 4-100 for a station whose 
complete identification number is 04-0100. 00.
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Descriptive statements are given for each sampling station 
where chemical analyses, temperature measurements, or sediment 
determinations have been made. These statements include the lo­ 
cation of the station, drainage area, periods of records available, 
extremes of dissolved solids, hardness, specific conductance, tem­ 
perature, sediment loads, and other pertinent data. Records of 
discharge of the streams at or near the sampling station are in­ 
cluded in most tables of analyses.

During the water year ending September 30, 1962, tl  * Geo­ 
logical Survey maintained 378 stations on 230 streams for tl ^ study 
of chemical and physical characteristics of surface water. Sam­ 
ples were collected daily and monthly at 267 of these locations for 
chemical-quality studies. Samples were also collected le.^s fre­ 
quently at many other points. Water temperatures were measured 
daily at 185 stations. Not all analyses of samples of surface water 
collected during the year have been included. Single analyses of 
an incomplete nature generally have been omitted. Also, analyses 
made of the daily samples before compositing have not been re­ 
ported. The specific conductance of almost all daily samp^s was 
determined, and as noted in the table headings this information is 
available for reference at the district offices listed under Division 
of Work, on page 30.

Quantities of suspended sediment are reported for 47 stations 
during the year ending September 30, 1962 . Sediment samples 
were collected one or more times daily at most stations, depending 
on the rate of flow and changes in stage of the stream. Particle- 
size distributions of sediments were determined at 5C of the 
stations.

COLLECTION AND EXAMINATION OF SAMPLES

Samples for analyses are usually collected at or near points 
on streams where gaging stations are maintained by Surface Water 
Branch of U. S. Geological Survey for measurement of water dis­ 
charge. The concentration of solutes and sediments at different 
locations in the stream-cross section may vary widely with dif­ 
ferent rates of water discharge depending on the source of the ma­ 
terial and the turbulence and mixing of the stream. In general, the 
distribution of sediment in a stream section is much more variable 
than the distribution of solutes. It is necessary to sample some 
streams at several verticals across the channel and especially for 
sediment, to uniformly traverse the depth of flow. These meas­ 
urements require special sampling equipment to adequately inte­ 
grate the vertical and lateral variability of the concentration in the 
section. These procedures yield a velocity-weighted mean con-
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centration for the section in contrast to the average concentration 
that existed without regard to the variable velocities of the indi­ 
vidual fluid elements.

The near uniformly dispersed ions of the solute load move in 
suspension with the velocity of the transporting water elements. 
Accordingly, the mean section concentration of solutes determined 
from samples is a precise measure of the total solute load. The 
mean section concentration obtained from suspended sediment 
samples is a less precise measure of the total sedimont load, be­ 
cause sediment samplers did not traverse the bottom 0. 3 foot of 
the sampling vertical where the concentration of suspended sedi­ 
ment is greatest and because a significant part of the coarser 
particles in many streams move in essentially continuous contact 
with the bed and are not represented in the suspended sediment 
sample. Hence, the computed sediment loads presented in this 
report are usually less than the total sediment loads. For most 
streams the difference between the computed and total sediment 
loads will be small, in the order of a few percent.

CHEMICAL QUALITY

The methods of collecting and compositing water samples for 
chemical analysis are described in a manual by Rainwater and 
Thatcher (1960, 301 p.). No single method of compositing sam­ 
ples is applicable to all problems related to the study of water 
quality. Although generally holding to the principle of 10 day pe­ 
riods or equivalent to three composite samples per month modi­ 
fications are usually made on the basis of dissolved-solids content 
as indicated by measurements of conductivity of daily samples, 
supplemented by other information such as chloride content, river 
stage, weather conditions and other background information of the 
stream.

TEMPERATURE

Daily water temperatures were measured at most of the sta­ 
tions at the time samples were collected for chemical quality or 
sediment content. So far as practicable, the water temperatures 
were taken at about the same time each day for an individual sta­ 
tion in order that the data would be relatively unaffected by diurnal 
variations in temperature. Most large, swiftly flowing streams 
probably have a small diurnal variation in water temperature, 
whereas sluggish or shallow streams may have a daily range of 
several degrees and may follow closely the changes in air temper­ 
ature. The thermometers used for determining water temperature 
were accurate to plus or minus 0. 5°F.
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At stations where thermographs are located, the records con­ 
sist of maximum and minimum temperatures for each c'ay, and 
the monthly averages of maximum daily and minimum daily 
temperatures.

SEDIMENT

In general, suspended-sediment samples were collected daily 
with U. S. depth-integrating cable-suspended sampler? (U.S. 
Interagency, 1948, p. 70-76 and U. S. Interagency, 1952, p. 86-90) 
from a fixed sampling point at one vertical in the cross section. 
The US DH-48 hand sampler was used at many station? during 
periods of low flow. Depth-integrated samples were collected 
periodically at three or more verticals in the cross section to de­ 
termine the cross-sectional distribution of the concentration of 
suspended sediment with respect to that at the daily sampling 
vertical. In streams where transverse distribution of sediment 
concentration ranges widely, samples were taken at two or more 
verticals to define more accurately the average concentration of 
the cross section. During periods of high or rapidly changing 
flow, samples were taken two or more times throughout the day 
at most sampling stations.

Sediment concentrations were determined by filtration-evap­ 
oration method. At many stations the daily mean concentration 
for some days was obtained by plotting the velocity-weighted in­ 
stantaneous, concentrations on the gage-height chart. The plotted 
concentrations, adjusted, if necessary for cross-sectional distri­ 
bution were connected or averaged by continuous curves to obtain 
a concentration graph. This graph represented the estimated ve­ 
locity-weighted concentration at any time, and for most periods 
daily mean concentrations were determined from the graph. The 
days were divided into shorter intervals when the concentration 
and water discharge were changing rapidly. During some periods 
of minor variation in concentration, the average concentration of 
the samples was used as the daily mean concentration. During 
extended periods of relatively uniform concentration and flow, 
samples for a number of days were composited to obtain average 
concentrations and average daily loads for each period.

For some periods when no samples were collected, daily loads 
of suspended sediment were estimated on the basis of water dis­ 
charge, sediment concentrations observed immediately preceding 
and folio wing the periods, and suspended-sediment loads for other 
periods of similar discharge, the estimates were further guided 
by weather conditions and sediment discharge for other stations.

In many instances where there were no observations for sev­ 
eral days, the suspended-sediment loads for individual days are
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not estimated, because numerous factors influencing the quantities 
of transported sediment made it very difficult to make accurate 
estimates for individual days. However, estimated loads of sus­ 
pended sediment for missing days in otherwise cont'nuous period 
of sampling have been included in monthly and annual totals in 
order to provide a complete record. For some streams, samples 
were collected weekly, monthly, or less frequently, and only rates 
of sediment discharge at the time of sampling are si own.

In addition to the records of quantities of susper-ied sediment 
transported, records of the particle sizes of sediment are in­ 
cluded. The particle sizes of the suspended sediment for many of 
the stations, and the particle sizes of the bed material for some 
of the stations were determined periodically.

The size of particles in stream sediments coirmonly range 
from colloidal clay (finer than 0. 001 mm) to coarse sand or gravel 
(coarser than 1.0 mm). The common methods of particle-size 
analyses cannot accommodate such a wide range in particle size. 
Hence, it was necessary to separate most samples into two parts, 
one coarser than 0. 062 mm and one finer than 0. 062 mm. The 
separations were made by sieve or by a tube containing a settling 
medium of water. The coarse fractions were classified by sieve 
separation or by the visual accumulation tube (U. S. Interagency, 
1957). The fine fractions were classified by the pipet method 
(Kilmer and Alexander, 1949) or the bottom withdrawal tube meth­ 
od (U. S. Interagency, 1943, p. 82-90).

EXPRESSION OF RESULTS

Quantities of water for analysis are most conveniently ob­ 
tained in the laboratory by use of volumetric glassware. The an­ 
alytical results thus obtained in this report are expressed in 
weights of solute in a given volume of water. To express the re­ 
sults in parts of solute per million (ppm) of water the data must 
be converted. For most waters this conversion is made by as­ 
suming that the liter of water sample weighs 1 kilogram; and thus 
milligrams per liter are equal to parts per million.

Equivalents per million are not reported, although the expres­ 
sion of analyses in equivalents per million is soiretimes pre­ 
ferred. An equivalent per million (epm) is a unit chemical com­ 
bining .weight of a constituent in a million unit weights of water. 
Chemical equivalence in equivalents per million can be obtained 
by (a) dividing the concentration in parts per million by the com­ 
bining weight of that ion, or (b) multiplying the concentration (in 
ppm) by the reciprocal of the combining weights. The following 
table lists the reciprocals of the combining weights cf cations and 
anions generally reported in water analyses.
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The conversion factors are computed from atomic weights 
based on carbon-12 (International Union of Pure and Applied 
Chemistry, 1961).

Conversion factors: Parts per million to equivalents per million

Ion

Aluminum (Al+3) ......
Arsenic (As+2) .......
Barium (Ba+2). .......
Beryllium (Be+2) ....
Bicarbonate (HCO 3~l )
Bromide (Br"1 ). ......
Cadmium (Cd+2) ......
Calcium (Ca+2) .......
Carbonate (CO 3 ~ 2) ....
Chloride (Cl""1 ) .......
Chromium (Cr+6). ....
Cobalt (Co+2).........
Copper (Cu+2) ........
Fluoride (F"1 ). .......
Hvdroeen (H+x ) .......

Multiply 
by

0.11119
.02669
.01456

991 Q9

01 fi^Q

.01251

.01779

. 04990
rjQqqq

.02821

.11539

.03394

.03148

.05264

. 99209

Ion

Hydroxide (OH'1 ) . . .
Iodide (I'1 ). ........
Iron (Fe+ 3). ........
Lead (Pb+2) ........
Lithium (Li+1 ). .....
Magnesium (Mg+2) . .
Manganese (Mn+2) . .
Nickel (Ni+2) .......
Nitrate (NCV1 ) .....
Phosphate (PO 4 -3) . .
Potassium (K+1 ) ....
Sodium (Na+1 ) ......
Strontium (Sr+2) ....
Sulfate (S0 4 -2) .....
Zinc (Zn+2) ........

Multiply 
by

0.05880
. 00788
.05372
.00965
.14411
.08226
.03640
.03406
.01613
.03159
.02557
.04350
.02282
.02082
. 03060

Results given in parts per million can be converted to grains 
per United States gallon by dividing by 17. 12.

The hardness of water is conventionally expressed in all wa­ 
ter analyses in terms of an equivalent quantity of calcium car­ 
bonate. Such a procedure is required because hardness is caused 
by several different cations, present in variable proportions. It 
should be remembered that hardness is an expression in conven­ 
tional terms of a property of water. The actual presence of cal­ 
cium carbonate in the concentration given is not to be ashamed. 
The hardness caused by calcium and magnesium (and other cations 
if significant) equivalent to the carbonate and bicarbonate ie called 
carbonate hardness; the hardness in excess of this quantity is 
called noncarbonate hardness. Hardness or alkalinity values ex­ 
pressed in parts per million as calcium carbonate may be con­ 
verted to equivalents per million by dividing by 50.

The value usually reported as dissolved solids is the residue 
on evaporation after drying at 180°C for 1 hour. For some waters , 
particularly those containing moderately large quantities of soluble 
salts, the value reported is -calculated from the quantities of the 
various determined constituents using the carbonate equivalent of 
the reported bicarbonate. The calculated sum of the constituents 
may be given instead of or in addition to the residue. In the



8 QUALITY OF SURFACE WATERS, 1962

analyses of most waters used for irrigation, the quantity of dis­ 
solved solids is given in tons per acre-foot as well as in parts per 
million.

Specific conductance is given for most analyses and was de­ 
termined by means of a conductance bridge and using a standard 
potassium chloride solution as reference. Specific conductance 
values are expressed in micromhos per centimeter at 25°C. Spe­ 
cific conductance in micromhos is 1 million times the reciprocal 
of specific resistance at 25°C. Specific resistance is the resist­ 
ance in ohms of a column of water 1 centimeter long and 1 square 
centimeter in cross section.

The discharge of the streams is reported in cubic feet per 
second (see Streamflow, p. 24 ) and the temperature in degrees 
Fahrenheit. Color is expressed in units of the platinum-cobalt 
scale proposed by Hazen (1892, p. 427-428). A unit of color is 
produced by one milligram per liter of platinum) in the form of the 
chloroplatinate ion. Hydrogen-ion concentration is expressed in 
terms of pH units. By definition the pH value of a solution is the 
negative logarithm of the concentration of gram ions of hydrogen. 
HOY ~ver, the pH meter that is generally used in Survey labora­ 
tories determines the activity of the hydrogen ions as distinguished 
from concentration.

An average of analyses tor the water year is given for most 
daily sampling stations. Most of these averages are arithmetical, 
time-weighted, or discharge-weighted; when analyse** during a 
year are all on 10-day composites of daily samples with no miss­ 
ing days, the arithmetical and time-weighted averages are equiv­ 
alent. A time-weighted average represents the composition of 
water that would be contained in a vessel or reservoir that had 
received equal quantities of water from the river each day for the 
water year. A discharge-weighted average approximates the com­ 
position of water that would be found in a reservoir containing all 
of the water passing a given station during the year after thorough 
mixing in the reservoir. A discharge-weighted average is com­ 
puted by multiplying the discharge for the sampling period by the 
concentrations of individual constituents for the corresponding 
period and dividing the sum of the products by the sum of the dis­ 
charges. Discharge-weighted averages are usually lower than 
arithmetical averages for most streams because at times of high 
discharge the rivers generally have lower concentrations of dis­ 
solved solids.

A program for computing these averages on an electronic 
digital computer was instituted in the 1962 water year. This pro­ 
gram extended computations to include averages for pH values 
expressed in terms of hydrogen ion and averages for the concen­ 
tration of individual constituents expressed in tons per day. Con­ 
centrations in tons per day are computed the same as daily sedi­ 
ment loads.
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The concentration of sediment in parts per million is com­ 
puted as 1,000,000 times the ratio of the weight of sediment to the 
weight of water-sediment mixture. Daily sediment loads are ex­ 
pressed in tons per day and except for subdivided days are usually 
obtained by multiplying daily mean sediment concentration inparts 
per million by the daily mean discharge, and the appropriate con­ 
version factor, normally 0. 0027.

Particle-size analyses are expressed in percentages of ma­ 
terial finer than indicates sizes in millimeters. The size classi­ 
fication used in this report is that recommended by the American 
Geophysical Union subcommittee on Terminology (Land and others, 
1947, p. 937). Other data included as pertinent to the size anal­ 
yses for many streams are the date of collection, the stream dis­ 
charge, sediment concentration when sample was collected, and 
the method of analysis.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. Water 
in contact with soils or rock, even for only a few hours, will dis­ 
solve some mineral matter. The quantity of dissolved mineral 
matter in a natural water depends primarily on the type of rocks 
or soils with which the water has been in contact and the length of 
time of contact. Some streams are fed by both surface ruroff and 
ground water from spring or seeps. Such streams reflect the 
chemical character of their concentrated underground sources dur­ 
ing dry periods and are more dilute during periods of heavy rain­ 
fall. Ground water is generally more highly mineralized than sur­ 
face runoff because it remains in contact with the rocks an'! soils 
for much longer periods. The dissolved-solids content in a river 
is frequently increased by drainage from mines or oil fields, by 
the addition of industrial or municipal wastes, or--in irrigated 
regions--by drainage from irrigated lands.

The mineral constituents and physical properties of natural 
waters reported in the tables of analyses include those thr.t have 
a practical bearing on the value of the waters for most purposes. 
The analyses generally include results for silica, iron, calcium, 
magnesium, sodium, potassium (or sodium and potassium together 
calculated as sodium), alkalinity as carbonate and bicarbonate, 
sulfate, chloride, fluoride, nitrate, boron, pH, dissolved solids 
and specific conductance. Aluminum, manganese, color, acidity, 
oxygen consumed, and other dissolved constituents and p^sical 
properties are reported for certain streams. Phenolic material 
and minor elements including strontium, chromium, nickel, cop­ 
per, lead, zinc, cobalt, arsenic, cadmium, and others are occa­ 
sionally determined for a few streams in connection with specific
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problems in local areas and the results are reported when appro­ 
priate. The source and significance of the different constituents 
and properties of natural waters are discussed in the following 
paragraphs. The constituents are arranged in the order that they 
appear on standard analytical statement cards which are used to 
process the chemical quality data in this report.

MINERAL CONSTITUENTS IN SOLUTION 

Silica (SiO2)

Silica is dissolved from practically all rocks. Some natural 
surface waters contain less than 5 parts per million of silica and 
few contain more than 50 parts, but the more comnon range is 
from 10 to 30 parts per million. Silica affects the usefulness of 
a water because it contributes to the formation of boiler scale; it 
usually is removed from feed water for high-pressure boilers. 
Silica also forms troublesome deposits on the blades of steam tur­ 
bines.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in 
natural waters except in areas where the waters have been in con­ 
tact with the more soluble rocks of high aluminum content such as 
bauxite and certain shales. Acid waters often contain large amounts 
of aluminum. It maybe troublesome in feed waters where it tends 
to be deposited as a scale on boiler tubes.

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to 
the air, normal basic waters that contain more than 1 part per 
million of iron soon become turbid with the insoluble reddish ferric 
oxide produced by oxidation. Surface waters, therefore, seldom 
contain as much as 1 part per million of dissolved iron, although 
some acid waters carry large quantities of iron in solution. Iron 
causes reddish-brown stains on white porcelain or enameled ware 
and fixtures and on fabrics washed in the water.

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks 
in some sections of the country. It resembles iron in its chemical
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behavior and in its occurrence in natural waters. However, man­ 
ganese in rocks is less*abundant than iron. As a result th* con­ 
centration of manganese is much less than that of iron and1 is not 
regularly determined in many areas. Waters impounded in large 
reservoirs may contain manganese that has been dissolved from 
the mud on the bottom of the reservoir by action of carbon dioxide 
produced by anaerobic fermentation of organic matter. It is es­ 
pecially objectionable in water used in laundry work and in textile 
processing. Concentrations as low as 0. 2 part per million may 
cause a dark-brown or black stain on fabrics and porcelain fix­ 
tures. Appreciable quantities of manganese are often fcund in 
waters containing objectionable quantities of iron.

Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, but the 
highest concentrations are usually found in waters that hav^ been 
in contact with limestone, dolomite, and gypsum. Calcium and 
magnesium make water hard and are largely responsible for the 
formation of boiler scale. Most waters associated with granite or 
s.ilicious sands contain less than 1.0 parts per million of calcium; 
waters in areas where rocks are composed of dolomite and lime­ 
stone contain from 30 to 100 parts per million; and waters that 
have come in contact with deposits of gypsum may contain several 
hundred parts per million.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from 
dolomitic rocks. Its effect in water is similar to that of calcium. 
The magnesium in soft waters may amount to only 1 or 2 parts per 
million, but water in areas that contain large quantities ofdclomite 
or other magnesium-bearing rocks may contain from 20 to 100 
parts per million or more of magnesium.

Strontium (Sr)

Strontium is a typical alkaline-earth element and is similar 
chemically to calcium. Strontium may be present in natural water 
in amounts up to a few parts per million much more frecmently 
than the available data indicate. In most surf ace water the amount 
of strontium is small in proportion to calcium. However, in sea 
water the ratio of strontium to calcium is 1:30.
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Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. 
Sodium is the predominant cation in some of the more highly min­ 
eralized waters found in the western United States. Natural wa­ 
ters that contain only 3 or 4 parts per million of the two together 
are likely to carry almost as much potassium as sod'um. As the 
total quantity of these constituents increases, the proportion of 
sodium becomes much greater. Moderate quantities of sodium and 
potassium have little effect on the usefulness of the water for most 
purposes, but waters that carry more than 50 or 100 parts per 
million of the two may require careful operation of steam boilers 
to prevent foaming. More highly mineralized waters that contain 
a large proportion of sodium salts may be unsatisfactory for 
irrigation.

In this report, the potassium values not shown are usually 
calculated in with the sodium and reported as sodium unless other­ 
wise noted.

Lithium (Li)

Data concerning the quantity of lithium in water are scarce. 
It is usually found in small amounts in thermal springs and saline 
waters. Lithium also occurs in streams where some industries 
dump their waste water. The scarcity of lithium in rocks is re­ 
sponsible more than other factors for relatively small amounts 
present in water.

Bicarbonate, carbonate and hydroxide (HCO3 , CO3 , OH)

Bicarbonate, carbonate, or hydroxide is sometimes reported 
as alkalinity. The alkalinity of a water is defined as its capacity 
to consume a strong acid to pH 4. 5. Since the major causes of 
alkalinity in most natural waters are carbonate and bicarbonate 
ions dissolved from carbonate rocks, the results are usually re­ 
ported in terms of these constituents. Although alkalinity may 
suggest the presence of definite amounts of carbonate, bicarbonate 
or hydroxide, it may not be true due to other ions that contribute 
to alkalinity such as silicates, phosphates, borates, possibly fluo- 
ride, and certain organic anions which may occur in colored waters. 
The significance of alkalinity to the domestic, agricultural, and 
industrial user is usually dependent upon the nature o* the cations 
(Ca, Mg, Na, K) associated with it. However, moderate amounts 
of alkalinity does not adversely affect most users.

Hydroxide may occur in water that has been softened by the 
lime process. Its presence in streams usually can be taken as an 
indication of contamination and does not represent the natural 
chemical character of the water.
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Sulfate (SO 4 )

Sulfate is dissolved from many rocks and soils--in especially 
large, quantities from gypsum and from beds of shale. It is formed 
also by the oxidation of sulfides of iron and is therefore p-"esent 
inconsiderable quantities in waters from mines. Sulfate in waters 
that contain much calcium and magnesium causes the formation of 
hard scale in steam boilers and may increase the cost of softening 
the water.

Chloride (Cl)

Chloride is dissolved from rock materials in all parts of the 
country. Surface waters in the humid regions are usually low in 
chloride, whereas streams in arid or semiarid regions may con­ 
tain several hundred parts per million of chloride leached from 
soils and rocks, especially where the streams receive return 
drainage from irrigated lands or are affected by ground-water-in­ 
flow carrying appreciable quantities of chloride. Large quantities 
of chloride may affect the industrial use of water by increasing 
the corrosiveness of waters that contain large quantities of cal­ 
cium and magnesium.

Fluoride (F)

Fluoride has been reported as being present in some rocks to 
about the same extent as chloride. However, the quantity of fluo- 
ride in natural surface waters is ordinarily very small compared 
to that of chloride. Investigations have proved that fluoride con­ 
centrations of about 0. 6 to 1.7 ppm reduced the incidence of den­ 
tal caries and that concentrations greater than 1. 7 ppm also pro­ 
tect the teeth from cavities but cause an undesirable black stain 
(Durfor and Becker, 1964). Public Health Service, 1962 (p. 8), 
states, "When fluoride is naturally present in drinking water, the 
concentration should not average more than the appropriate upper 
control limit (0. 6 to 1.7 ppm). Presence of fluoride in average 
concentration greater than two times the optimum valuer shall 
constitute grounds for rejection of the supply." Concentration 
higher than the stated limits may cause mottled enamel in teeth, 
endemic cumulative fluorosis, and skeletal effects.

Nitrate (NO3)

Nitrate in water is considered a final oxidation product of ni­ 
trogenous material and may indicate contamination by sewage or
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other organic matter. The quantities of nitrate present in surf ace 
waters are generally less than 5 parts per million (as NO3) and 
have no effect on the value of the water for ordinary uses.

It has been reported that as much as 2 parts p«r million of 
nitrate in boiler water tends to decrease intercrystalline cracking 
of boiler steel. Studies made in Illinois indicate thr.t nitrates in 
excess of 70 parts per million (as NO3) may contribute to methe- 
moglobinemai ("blue babies") Faucett and Miller, If 46, p. 593), 
and more recent investigations conducted in Ohio show that drink­ 
ing water containing nitrates in the range of 44 to 88 ppm(as NO3) 
may cause methemoglobinemia (Waring, 1949). In r. report pub­ 
lished by the National Research Council, Maxcy (1950, p. 271) 
concludes that a nitrate content in excess of 44 parts per million 
(as NO3) should be regarded as unsafe for infant feeding. U. S. 
Public Health Service (1962) sets 45 ppm as the upper limit.

Phosphate (PO4 )

Phosphorus is an essential element in the growth of plants and 
animals, and some sources that contribute nitrate, such as or­ 
ganic wastes and leaching of soils, may be important as sources 
for phosphate in water and its occurrence may add to the apparent 
alkalinity. The addition of phosphates in water treatment consti­ 
tutes a possible source, although the dosage is usually small. In 
some areas, phosphate fertilizers may yield some phosphate to 
water. A more important source is the increasing use of phos­ 
phates in detergents. Domestic and industrial sewage effluents 
may therefore contain considerable amounts of phosphate.

Boron (B)

Boron in small quantities has been found essential for plant 
growth, but irrigation water containing more than 1 part per mil­ 
lion boron is detrimental to citrus and other boron-sensitive crops . 
Boron is reported in Survey analyses of surface waters in arid and 
semiarid regions of the Southwest and West where irrigation is 
practiced or contemplated, but few of the surface waters analyzed 
have harmful concentrations of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evap­ 
oration--consists mainly of the dissolved mineral constituents in 
the water. It may also contain some organic matter and water of 
crystallization. Waters with less than 500 parts per million of
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dissolved solids are usually satisfactory for domestic and1 some 
industrial uses. Water containing several thousand parts per mil­ 
lion of dissolved solids are sometimes successfully used for irri­ 
gation where practices permit the removal of soluble salts through 
the application of large volumes of water on well-drained lands, 
but generally water containing more than about 2,000 ppm is con­ 
sidered to be unsuitable for long-term irrigation under average 
conditions.

Chromium (Cr;

Few if any waters contain chromium from natural sources. 
Natural waters can probably contain only traces of chromium as a 
cation unless the pH is very low. When chromium is present in 
water, it is usually the result of pollution by industrial wastes. 
Fairly high concentrations of chromate anions are possible in wa­ 
ters having normal pH levels. Concentrations of more than 0. 05 
ppm of chromium in the hexavalent form constitute groun-Js for 
rejection of a water for domestic use on the basis of the standards 
of the U.S. Public Health Service (1962).

Nickel and cobalt (Ni, Co)

Nickel and cobalt are very similar in chemical behavior and 
also closely related to iron. Both are present in igneous rocks in 
small amounts and are more prevalent in silicic rocks. Any nickel 
in water is likely to be in small amounts and could be in a cclloidal 
state. Cobalt maybe taken into solution more readily than nickel. 
It may be taken into solution in small amounts through bacterio­ 
logical activity similar to that causing solution of manganese. 
However, few data on the occurrence of either nickel or cobalt in 
natural water are available.

Copper (Cu)

Copper is a fairly common trace constituent of natural water. 
Small amounts maybe introduced into water by solution of copper 
and brass water pipes and other copper-bearing equipment in con­ 
tact with the water, or from copper salts added to contro1 algae 
in open reservoirs. Copper salts such as the sulfate and chloride 
are highly soluble in waters with a low pH but in water of normal 
alkalinity these salts hydrolyze and the copper may be precipi­ 
tated. In the normal pH range of natural water containing carbon 
dioxide, the copper might be precipitated as carbonate. The oxi­ 
dized portions of sulfide-copper ore bodies contain other copper 
compounds. The presence of copper in mine water is common.

747-551 O - 64 - 3
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Copper imparts a disagreeable metallic taste to water. As 
little as 1. 5 ppm can usually be detected, and 5 ppm can render 
the water unpalatable. Copper is not considered to be a cumula­ 
tive systemic poison like lead and mercury; most copper ingested 
is excreted by the body and very little is retained. The patholog­ 
ical effects of copper are controversial, but it is generally be­ 
lieved very unlikely that humans could unknowingly ingest toxic 
quantities from palatable drinking water. The U. S. Public Health 
Service (1962) recommends that copper should not erceed 1.0 ppm 
in drinking and culinary water.

Lead (Pb)

Lead is only a minor element in most natural waters, but in­ 
dustrial or mine and smelter effluents may contain relatively large 
amounts of lead. Many of the commonly used lead salts are water 
soluble.

Traces of lead in water usually are the result of solution of 
lead pipe through which the water has passed. Amounts of lead of 
the order of 0. 05 ppm are significant, as this concentration is the 
upper limit for drinking water in the standards adopted by the 
U.S. Public Health Service (1962). Higher concentrations may be 
added to water through industrial and mine-waste disposal. Lead 
in the form of sulfate is reported to be soluble in water to the ex­ 
tent of 31 ppm (Seidell, 1940, p. 1409) at 25°C. In natural water 
this concentration would not be approached, however, since a pH 
of less than 4. 5 would probably be required to prevent formation 
of lead hydroxide and carbonate. It is reported (Pleissner, 1907) 
that at 18°C water free of carbon dioxide will dissolve the equiv­ 
alent of 1. 4 ppm of lead and the solubility is increased nearly 
four fold by the presence of 2. 8 ppm of carbon dioxide in the solu­ 
tion. Presence of other ions may increase the solubility of lead.

Zinc (Zn)

Zinc is abundant in rocks and ores but is only a minor con­ 
stituent in natural water because the free metal and its oxides are 
only sparingly soluble. In most alkaline surf ace waters it is pres­ 
ent only in trace quantities, but more may be present in acid 
water. Chlorides and sulfates of zinc are highly soluble. Zinc is 
used in many commercial products, and industrial wastes may 
contain large amounts.

Zinc in water does not cause serious effects on health, but 
produces undesirable esthetic effects. The U. S. Public Health 
Service (1962, p. 55) recommends that the zinc content not exceed 
5 ppm in drinking and culinary water.



COMPOSITION OF SURFACE WATERS 17

Barium (Ba)

Barium may replace potassium in some of the igneovs rock 
minerals, especially feldspar and barium sulfate (barite) is a com­ 
mon barium mineral of secondary origin. Only traces of barium 
are present in surface water and sea water. Because natural 
water contains sulfate, barium will dissolve only in trace arrounts . 
Barium sometimes occurs in brines from oil-well wastes.

The U. S. Public Health Service (1962) states that water con­ 
taining concentrations of barium in excess of 1 ppm is not suitable 
for drinking and culinary use because of the serious toxic effects 
of barium on heart, blood vessels, and nerves.

Bromide (Br)

Bromine is a very minor element in the earth's crust and is 
normally present in surface waters in only minute quartities. 
Measurable amounts may be found in some streams that receive 
industrial wastes, and some natural brines may contain rather 
high concentrations. It resembles chloride in that it tends to be 
concentrated in sea water.

Iodide (I)

Iodide is considerably less abundant both in rocks and water 
than bromine. Measurable amounts maybe found in some streams 
that receive industrial wastes, and some natural brines mr.y con­ 
tain rather high concentrations. It occurs in sea water to the ex­ 
tent of less than 1 ppm. Rankama and Bahama (1950, p, 767) re­ 
port iodide present in rainwater to the extent of O.OOito 0.003 
ppm and in river water in about the same amount. Few waters 
will contain over 2. 0 ppm.

PROPERTIES AND CHARACTERISTICS OF WATER

Hardness

Hardness is the characteristic of water that receives the most 
attention in industrial and domestic use. It is commonly recog­ 
nized by the increased quantity of soap required to produce lather. 
The use of hard water is also objectionable because it contributes 
to the formation of scale in boilers, water heaters, radiators, and 
pipes, with the resultant decrease in rate of heat transfer, pos­ 
sibility of boiler failure, and loss of flow.
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Hardness is caused almost entirely by compounds of calcium 
and magnesium. Other constituents--such as iror, manganese, 
aluminum, barium, strontium, and free acid also cause hard­ 
ness, although they usually are not present in quantities large 
enough to have any appreciable effect.

Generally, bicarbonate and carbonate determine the propor­ 
tions of "carbonate" hardness of water. Carbonate hardness is 
the amount of hardness chemically equivalent to the amount of 
bicarbonate and carbonate in solution. Carbonate hardness is ap­ 
proximately equal to the amount of hardness that is removed from 
water by boiling.

Noncarbonate hardness is the difference between the hardness 
calculated from the total amount of calcium and magnesium in so­ 
lution and the carbonate hardness. If the carbonate hardness (ex­ 
pressed as calcium carbonate) equal the amount cf calcium and 
magnesium hardness (also expressed as calcium carbonate) there 
is no noncarbonate hardness. Noncarbonate hardness is about 
equal to the amount of hardness remaining after water is boiled. 
The scale formed at high temperatures by the evaporation of water 
containing noncarbonate hardness commonly is toMgh, heat re­ 
sistant, and difficult to remove.

Although many people talk about soft water and hard water, 
there has been no firm line of demarcation. Water that seems 
hard to an easterner may seem soft to a westerner. In this re­ 
port hardness of water is classified as follows:

Hardness range
(calcium carbonate

in ppm)
0-60

61-120
121-180

more than 180

Hardness description

Soft 
Moderately hard

Hard 
Very hard

For public use, water with hardness above 200 parts per million 
generally requires softening treatment (Durfor and Eecker, 1964).

Acidity (H+1 )

The use of the terms acidity and alkalinity is widespread in 
the literature of water analysis and is a cause of confusion to those 
who are more accustomed to seeing a pH of 7. 0 use*! as a neutral 
point. Acidity of a natural water represents the content of free 
carbon dioxide and other uncombined gases, organic acids and 
salts of strong acids and weak bases that hydrolyze to give hydro­ 
gen ions. Sulfates of iron and aluminum in mine and industrial
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wastes are common sources of acidity. The presence of acidity 
is reported in those waters which have a pH below 4. 5.

Sodium-adsorption-ratio (SAR)

The term "sodium-adsorption-ratio (SAR)" was introduced 
by the U. S. Salinity Laboratory Staff (1954). It is a ratio express­ 
ing the relative activity of sodium ions in exchange reaction with 
soil and is an index of the sodium or alkali hazard to th^ soil. 
Sodium-adsorption-ratio is expressed by the equation:

SAR= Na+

where the concentrations of the ions are expressed in milliequiv- 
alents per liter (or equivalents per million for most irrigation 
waters).

Waters are divided into four classes with respect to sodium 
or alkali hazard: low, medium, high, and very high, depending 
upon the SAR and the specific conductance. At a conductance of 
100 micromhos per centimeter the dividing points are at SAR val­ 
ues of 10, 18, and 26, but at 5,000 micromhos the corresponding 
dividing points are SAR values of approximately 2. 5, 6. 5, and 11. 
Waters range in respect to sodium hazard from those which can 
be used for irrigation on almost all soils to those which are gen­ 
erally unsatisfactory for irrigation.

Specific conductance (micromhos per centimeter at 25°C)

Specific conductance is a convenient, rapid determination used 
to estimate the amount of dissolved solids in water. It is a meas­ 
ure of the ability of water to transmit a small electrical current 
(see p. 8). The more dissolved solids in water than can transmit 
electricity the greater the specific conductance of the water. Com­ 
monly, the amount of dissolved solids (in parts per million) is 
about 65 percent of the specific conductance (in micromhos). This 
relation is not constant from stream to stream or from well to 
well and it may even vary in the same source with changes in the 
composition of the water (Durfor and Decker, 1964).

Specific conductance of most waters in the eastern United 
States is less than 1,000 micromhos, but in the arid westernparts 
of the country, a specific conductance of more than 1,000 micro- 
mhos is common.
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Hydrogen-ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units 
(see p. 8). The values of pH often are used as a measure of the 
solvent power of water or as an indicator of the chemical behavior 
certain solutions may have toward rock minerals.

The degree of acidity or alkalinity of water, as indicated by 
the hydrogen-ion concentration, expressed as pH, is related to the 
corrosive properties of water and is useful in determining the 
proper treatment for coagulation that maybe necessary at water- 
treatment plants. A pH of 7. 0 indicates that the water is neither 
acid nor alkaline. pH readings progressively lower than 7. 0 de­ 
note increasing acidity and those progressively higher than 7. 0 
denote increasing alkalinity. The pH of most natural surface wa­ 
ters ranges between 6 and 8. Some alkaline surface waters have 
pH values greater than 8.0, and waters containing free mineral 
acid or organic matter usually have pH values less than 4. 5.

The investigator who utilizes pH data in his interpretations of 
water analyses should be careful to place pH values in their proper 
perspective.

Color

In water analysis the term "color" refers to ths appearance 
of water that is free from suspended solids. Many turbid waters 
that appear yellow, red, or brown when viewed in the stream show 
very little color after the suspended matter has been removed. 
The yellow-to-brown color of some waters is usually caused by 
organic matter extracted from leaves, roots, and other organic 
substances in the ground. In some areas objectionable color in 
water results from industrial wastes and sewage. Clear deep 
water may appear blue as the result of a scattering of sunlight by 
the water molecules. Water for domestic use and some industrial 
uses should be free from any perceptible color. A colorless than 
15 units generally passes unnoticed (U. S. Public Health Service, 
1962). Some swamp waters have natural color in excess of 300 
units.

The extent to which a water is colored by material in solution 
is commonly reported as a part of a water analysis because a sig­ 
nificant color in water may indicate the presence of organic ma­ 
terial that may have some bearing on the dissolved solids content. 
Color in water is expressed in terms of units between 0 and 500 
or more based on the above standard (see p. 8).
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Oxygen consumed

Oxygen consumed is a measure of the amount of oxygon re­ 
quired to oxidize unstable materials in water and may be corre­ 
lated with natural-water color or with some carbonaceous organic 
pollution from sewage or industrial wastes.

Tolerances for oxygen consumed in feed water for low-and 
high-pressure boilers are 15 and 3 ppm, respectively (Northeast 
Water Works Association, 1940). Wash water containing more 
than 8 ppm has been reported to import a bad odor to textiles; 
concentrations for water used in beverages and brewing range 
from 0. 5 to 5. 0 ppm (California State Water Pollution Control 
Board, 1952, 1954).

Organics

Phenols. --Phenolic material in water resources is invr.riably 
the result of pollution. Phenols are widely used as disinfectants 
and in the synthesis of many organic compounds. Waste products 
from oil refineries, coke areas, and chemical plants may contain 
high concentrations. Fortunately, phenols decompose in the pres­ 
ence of oxygen and organic material, and their persistence down­ 
stream from point of entry is relatively short lived. The rate of 
decomposition is dependent on the environment.

Very low concentrations impart such a disagreeable taste to 
water that it is highly improbable that harmful amounts could be 
consumed unknowingly. Reported thresholds of detection of taste 
and odor range from 0. 001 to 0. 01 ppm.

Detergents (ABS).  The chief surfactant in commercial de­ 
tergents is anionic alkylbenzenesulfonate (ABS). ABS and other 
anionic surfactants resist chemical oxidation and biological break­ 
down. Their persistence in water over long periods of time con­ 
tributes to pollution of both ground water and surf ace water. Some 
of the effects produced from detergent pollution are unpleasant 
taste, odor, and foaming (Wyman, Robertson, and Page, 1962). 
Although the physiological implications of ABS to human beings is 
unknown, prolonged ingestion of this material by rats is believed 
to be nontoxic (Paynter, 1960). The U.S. Public Health Service 
(1962) recommends that ABS shouldnot exceed 0. 5 ppm in drinking 
and culinary waters.

Temperature

Temperature is an important factor in property determining 
the quality of water. This is very evident for such a direct use
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as an industrial coolant. Temperature is also important, but per­ 
haps not so evident, for its indirect influence upon aquatic biota, 
concentrations of dissolved gases, and distribution of chemical 
solutes in lakes and reservoirs as a consequence of thermal strati­ 
fication and variation.

Surf ace water temperatures tend to change seasonally and daily 
with air temperatures, except for the outflow of large springs. 
Superimposed upon the annual temperature cycle is a daily fluctu­ 
ation of temperature which is greater in warm seasons than in 
cold and greater in sunny periods than with a cloud cover. Natu­ 
ral warming is due mainly to absorption of a solar radiation by 
the water and secondarily to transfer of heat from the air or from 
the bottom. Condensation of water vapor at the water surface is 
reported to furnish measurable quantities of heat. Heat loss takes 
place largely through radiation, with further losses through evap­ 
oration and conduction to the air and bottom. Thus the temper­ 
ature of a small stream generally reaches a maximum in mid-to 
late afternoon due to solar heating and reaches a minimum from 
early to mid-morning after nocturnal radiation.

Temperature variations which commonly occur during sum­ 
mer in lakes and reservoirs of temperate regions results in a 
separation of the water volume into a circulating upper portion 
and a non-circulating lower portion. Separating the trvo is a stra­ 
tum of water of variable vertical thickness in which the temperature 
decreases rapidly with increasing depth. This phyrical division 
of the water mass into a circulating and a stagnant portion is the 
result of density differences in the water column associated with 
the temperature distribution. Knowledge of the stratification in a 
body of water may result in increased utility by locating strata of 
more suitable characteristics. For example, the elevation of an 
intake pipe may be changed to obtain water of lower temperature, 
higher pH, less dissolved iron, or other desirable properties.

Temperature is a major factor in determining the effect of 
pollution on aquatic organisms. The resistance of fish to certain 
toxin substances has been shown to vary widely with temperature. 
The quantity of dissolved oxygen which the water can contain is 
also temperature dependent. Oxygen is more soluble in cold wa­ 
ter than in warm water, hence the reduction of oxygen concentra­ 
tions by pollution is especially serious during periods of high 
temperature when oxygen levels are already low. Increased tem­ 
peratures also accelerate biological activity including that of the 
oxygen-utilizing bacteria which decompose organic wastes. These 
pollutional effects may be especially serious when low flow con­ 
ditions coincide with high temperatures. Summary temperature 
data of water are essential for planning multiple uses of water 
resources.
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Turbidity

Turbidity is the optical property of a suspension with refer­ 
ence to the extent to which the penetration of light is inhibited by 
the presence of insoluble material. Turbidity is a function on both 
the concentration and particle size of the suspended material. Al­ 
though it is reported in terms of parts per million of silic*, it is 
only partly synonymous with the weight of sediment per urit vol­ 
ume of water.

Turbid water is abrasive in pipes, pumps, and turbine blades. 
In process water, turbidities much more than 1 pprn are rot tol­ 
erated by several industries, but others permit up to PO ppm 
higher (Rainwater, Thatcher, 1960, p. 289). Although turbidity 
does not directly measure the safety of drinking water, it is re­ 
lated to the consumers acceptance of the water. A level of 5 units 
of turbidity becomes objectionable to a considerable nuirber of 
people (U.S. Public Health, 1962).

SEDIMENT

FJuviai sediment is generally regarded as that sediment which 
istr jnsps. rtc.1 V, suspended in, or deposited by water. Suspended 
sediment is fhat part of it which remains in suspension in water 
owing to the upward components of turbulent currents or by col­ 
loidal suspension. Much fluvial sediment results from the natural 
process of erosion, which in turn is part of the geologic cycle of 
rock transformation. This natural process maybe accelerated by 
agricultural practices. Sediment is also contributed by a rumber 
of industrial and construction activities. In certain sections, waste 
materials from mining, logging, oil-field, and other industrial 
operations introduce large quantities of suspended as well as dis­ 
solved material.

The quantity of sediment, transported or available for trans­ 
portation, is afiecved by climatic conditions, form or nature of 
precipitation, chyrector of the solid mantle, plant cover, topo­ 
graphy, and land use. Thr mode and rate of sediment erosion, 
transport, and deposition is determined largely by the size dis­ 
tribution of the particles or more precisely by the fall velocities 
of the particles in water. Sediment particles in the sandsize 
(larger than 0.062 mm) range do not appear to be affected bvfloc- 
culation or dispersion resulting from the mineral constituents in 
solution. In contrast, the sedimentation diameter of clay and silt 
particles in suspension may vary considerably from point to point 
in a stream or reservoir, depending on the mineral matter in so­ 
lution and in suspension and the degree of turbulence present. The 
size of sediment particles in transport at any point depends on the 
type of erodible and soluble material in the drainage area, the
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degree of flocculation present, time in transport, and character­ 
istics of the transporting flow. The flow characteristics include 
velocity of water, turbulence, and the depth, width, and roughness 
of the channel. As a result of these variable characteristics, the 
size of particles transported, as well as the total sediment load, 
is in constant adjustment with the characteristics and physical 
features of the stream and drainage area.

STREAMFLOW

Most of the records of stream discharge, used in conjunction 
with the chemical analyses and in the computatior of sediment 
loads in this volume, are published in Geological Survey State re­ 
ports on the surface-water supply of the United States. The dis­ 
charge reported for a composite sample is usually the average of 
daily mean discharges for the composite period. The discharges 
reported in the tables of single analyses are either daily mean 
discharges or discharges for the time at which samples were col­ 
lected, computed from a stage-discharge relation or from a dis­ 
charge measurement.

State reports containing more complete records of stream 
discharge may be obtained by writing to the responsible District 
Engineer, Surface Water Branch, U. S. Geological Survey. For 
the area covered in this volume, the States, drainage basins, and 
locations of the district engineers are listed below.

State Drainage basin Surface Water Branch 
district office

Arizona 

California

Colorado 

Idaho

Colorado River basin

The Great Basin 
Pacific slope basins 

in California

Colorado River

Snake River basin

P. O. Box 4070 
Tucson, Ariz. 85717

345 Middlefield Road 
Menlo Park, Calif. 94025

Denver Federal Center 
Denver, Colo. 80225

Room 215
914 Jefferson Street
Boise, Idaho 83702
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State Drainage basin Surface Water Branch 
district office

Montana 

New Mexico

Nevada 

Oregon

Utah 

Washington

Pacific slope basins 
in Washington and 
upper Columbia 
River

Colorado River basin

Colorado River basin 
The Great Basin

Snake River basin 
Pacific slope basins 

in Oregon and lower 
Columbia River

Colorado River basin 
The Great Basin

Snake River basin 
Pacific slope basins 

in Washington and 
upper Columbia 
River basin

P. O. Box 1696 
409 Federal Building 
Helena, Mont. 596<U

P. O. Box 1750 
Greer Building 
113 Washington Avenue 
Santa Fe, N. Mex. 87501

222 E. Washington St. 
Carson City, Nev. 89701

P. O. Box 3621
1002 NE Halladay Street
Portland, Oreg. 97208

Room 130 
Empire Building 
Salt Lake City, Utr.h

84111

Room 207 
Federal Building 
Tacoma, Wash. 98401
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PUBLICATIONS

Reports giving records of chemical quality and temperatures 
of surface waters and suspended-sediment loads of streams in the 
area covered by this volume for the water years 1941-62, are 
listed below:

Numbers of water-supply papers containing records for 
Parts 9-14, 1941-62

Year

1941
1942
1943
1944
1945
1946

WSP

942
950
970

1022
1030
1050

Year

1947
1948
1949
1950
1951
1952

WSP

1102
1133
1163
1189
1200
1253

Year

1953
1954
1955
1956
1957
1958

WSP

1293
1353
1403
1453
1523
1574

Year

a!959
a 1960
a!961
1962

WSP

1645
1745
1885
1945

a To be published.

Geological Survey reports containing chemical quality, tem­ 
perature, and sediment data obtained before 1941 are listed below. 
Publications dealing largely with the quality of ground-water sup­ 
plies and only incidentally covering the chemical composition of 
surf ace waters are not included. Publications that are out of print 
are preceded by an asterisk.

PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States, 
1924.

BULLETINS

*479. The geochemical interpretation of water analyses, 1911. 
770. The data of geochemistry, 1924.

WATER-SUPPLY PAPERS

*108. Quality of water in the Susquehanna River drs inage basin, 
with an introductory chapter on physiographic features, 
1904.

*161. Quality of water in the upper Ohio River basir and at Erie, 
Pa., 1906.

*193. The quality of surface waters in Minnesota, 1907.
*236. The quality of surface waters in the United States, Part 1, 

Analyses of waters east of the one hundredth meridian, 
1909.
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*237. The quality of the surface waters of California, 1910.
*239. The quality of the surface waters of Illinois, 1910.
*273. Quality of the water supplies of Kansas, with a prelimi­ 

nary report on stream pollution by mine waters in south­ 
eastern Kansas, 1911.

*274. Some stream waters of the western United States, with 
chapters on sediment carried by the Rio Grande and the 
industrial application of water analyses, 1911.

*339. Quality of the surface waters of Washington, 1914.
*363. Quality of the surface waters of Oregon, 1914.
*418. Mineral springs of Alaska, with a chapter on the chemical 

character of some surface waters of Alaska, 1917.
*596-B. Quality of water of Colorado River in 1925-26, 1928.
*596-D. Quality of water of Pecos River in Texas, 1928.
*596-E. Quality of the surface waters of New Jersey, 1928.
*636-A. Quality of water of the Colorado River in 1926-28, 1930.
*636-B. Suspended matter in the Colorado River in 1925-28, 1930.
*638-D. Quality of water of the Colorado River in 1928-30, 1932.
*839. Quality of water of the Rio Grande basin above For4: Quit- 

man, Tex. , 1938.
*889-E. Chemical character of surface water of Georgia, 1944.
*998. Suspended sediment in the Colorado River, 1925-41, 1947. 
1048. Discharge and sediment loads in the Boise River drainage

basin, Idaho, 1939-40, 1948.
1110-C. Quality of water of Conchas Reservoir, New Mexico, 

1939-49, 1952.

Many of the reports listed are available for consultatioi in the 
larger public and institutional libraries. Copies of Geological 
Survey publications still in print may be purchased at a nominal 
cost from the Superintendent of Documents, Government Printing 
Office, Washington 25, D. C. , who will, upon request, furnish 
lists giving prices.

COOPERATION

Many municipal, State, and Federal agencies gave assistance 
in collecting records for chemical-quality and sediment investi­ 
gations. The table on page 28 lists the State and local agencies 
that cooperated in water-quality investigations in the drainage 
basins included in this volume and the locations of the quality-of- 
water district offices responsible for the data collected.

The Bureau of Reclamation of the United States Department 
of the Interior continued financial assistance for the operation of
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some chemical-quality and sediment investigations in the Colorado 
River basin in Arizona, Colorado, New Mexico, Utah, £ nd Wyoming 
and for chemical-quality investigations at Lake Mead and below 
Hoover Dam on the Colorado River. They also assisted in water- 
quality investigations in the Pacific slope basins in Oregon and 
lower Columbia River basin. The Corps of Engineers, Depart­ 
ment of the Army provided funds for operating some stations in 
the Colorado River basin in Arizona, Snake River basin, and Pa­ 
cific slope basins in Oregon and lower Columbia River basin. A 
daily sediment station was operated on the Mancos River near 
Towac, Colo. , in cooperation with the Ute Mountain Ute Indian 
Tribe.

In addition to the cooperative programs, many stations were 
operated from funds appropriated directly to the Geological Sur­ 
vey. Chemical-quality and sediment load investigations in the 
Colorado River basin in Arizona, Colorado, New Mexico, and Utah 
have been a continuing Federal project since 1925.

DIVISION OF WORK

The quality-of-water program was conducted tv the Water 
Resources Division of the Geological Survey, L. B. Leopold, chief 
hydrologist, and S.K. Love, chief, Quality of Water Branch. The 
records were collected and prepared for publications under the 
supervision of district chemists as follows: In California, Eugene 
Brown; in Idaho, Montana, Oregon, and Washington, L. B. Laird; 
in Colorado, Wyoming, Nevada, and Utah, R. H. Langford; in 
Arizona and New Mexico, J. M. Stow. Any additional information 
on file may be obtained by writing or visiting the responsible 
Quality of Water district office.
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COLORADO RIVER BASIN

DOLORES RIVER BASIN Continued 

9-18OO. DOLORES RIVER NEAR CISCO, UTAH Continued

Suspended sediment, water year October 1961 to September 1962 
/Hhere no concentrations are reported, loads are estimated/

Day

1..
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5..

6..
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8..
9..

10..
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14..
1$..
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18..
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20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..
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5..
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9..

10..
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13..
14..
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16..
17..
18..
19..
2"..

21..
2?..
23..
24..
25..

26..
27..
28..
29..
30..
31..
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dis­ 
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250
243
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264
646
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271
257
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200

200
188
188
194
194
194

9039
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(ppm)

__
 
 
 
~

_
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_
 
 
 
--

__
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_
 
 
 
 

__
 
 
 
 
"  

-
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per 
day

4100
3000
2600
3000
2600

2100
1800
4100
22000
30000

5600
1500
980
640
330

230
329
330
230
100

54
54
43
43
43

43
35
35
39
39
39

86036

JANUARY

130
130
130
130
130

150
150
150
150
120

120
120
120
120
120

120
120
120
120
l?n

150
150
150
130
130

130
130
130
130
130
130

4060
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__
 
 
 
 

309
 
 
 
 

__
 
 
 
 

__
 
 
 
 

__
 
 
 

345
 

 

8
8
8
8
8

74
74
74
74
100

100
100
LOO
100
100

100
100
100
100
100

190
190
190
120
120

120
120
120
120
121
120

3167

NOVEMBER
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charge
(cfs)

207
236
236
221
207

207
194
182
182
194

194
188
188
188
182

182
188
188
188
176

176
182
182
171
182

194
214
250
264
257
~

6000
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tration 
(ppm)
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~-

._
 
 
 
71

 
 
 
 
 

_
 
 
 
 

 
 
 
 
 
 

 

Tons 
per 
day

54
130
130
85
54

54
39
32
32
39

39
35
35
35
35

35
44
44
44
29

29
44
44
25
35

53
100
250
350
310
~

2264

FEBRUARY

150
150
150
200
200

C 200
300
400
530
635

796
932
1090
1080
856

604
511
491
442
415

370
336
320
303
295

303
287
230
 
_
~

12576

13800

190
190
190
450
450

450
1500
3700
8800

15000

28000
37000
46000
45000
32000

10000
5100
4300
2800
2100

1300
890
720
580
510

580
460
180
 
 
~

248440

DECEMBER

Mean 
dis­ 

charge
(cfs)

243
207
182
153
176

165
153
147
147
140

130
120
115
120
135

150
170
170
170
170

170
170
140
140
140

UO
140
140
140
140
140

4763

Suspended sediment

Mean 
concen­ 
tration 

(ppm)

335
 
 
 
 

 
 

61
 
 

 
 
 
 
 

 
 

395
 
 

__
 
--
 
 

 
  .
--
 
 
 

~

Tons 
per 
day

220
100
60
29
52

40
29
24
24
14

5
2
1
2
9

34
180
181
180
180

180
180
70
70
70

70
70
70
70
70
70

2356

MARCH

212
206
200
221
228

221
214
236
250
214

207
200
182
165
159

165
182
188
188
200

236
243
250
257
257

257
295
433
692
772
726

8456

221
 
 
 
 

 
 
--

 

__
 
 
 
 

52
90

102
102
130

220
244
252
274
274

274
5020
4280
5350
7200
6120

~

126
100
82

160
190

160
130
240
350
130

100
82
44
23
17

23
A 44
A 52

52
A 70

A 140
A 160
A 170
A 190

190

A 190
4000

B 5000
10000

B 15000
12000

49215

A Computed from partly estimated concentration graph.
B Computed from estimated-concentration graph.
C Composite period.



QUALITY OF SURFACE WATERS, 1962

DOLORES RIVER BASIN Continued

9-1800. DOLORES RIVER NEAR CISCO, UTAH Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
/Bhere no concentrations are reported, loads are estimated/

Day

1..
2..
3..
4..
5..

6..
7..
B..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge 
(cfs)

646
582
657
997
1220

1400
1550
1680
1930
2150

2200
2350
2550
3190
4180

4600
4600
4910
5330
5720

5840
5100
4090
3880
4090

4460
4620
4160
3690
3470
 

95842

1350
1150
1130
945
880

772
703
726
635
614

572
520
5 0
5 0
4 2

3 7
3 1
 ? 4
336
33S

320
303
295
295
303

328
328
295
?64
250
236

16510

Suspended sediment

Mean
concen­ 
tration
(ppm)

3670
2420
3040
5570
7290

7940
8840
9260
9020
7310

7410
7830
8280
9170
9750

8050
8050
6640
5210
4790

4440
3270
1360
1050
1360

1990
1920
2140
1200
1490
 

-

JULY

850
644
623
321
231

163
311
255
93
66

38
214
214
137
34

29
28
31
37
37

13
21
29
29
21

9
9

29
8
3
8

-

Tons
per 
day

A 6400
3800

A 5400
A 15000

24000

A 30000
A 37000

42000
A 47000

42400

A 44000
49700
57000

A 79000
110000

A 100000
A 100000

88000
A 75000

74000

A 70000
45000

B 15000
B 11000
B 15000

24000
B 24000

24000
12000

A 14000
 

1283700

3100
A 2000

1900
A 820

550

A 340
590

A 500
A 160

110

A 59
300

A 300
200
42

A 31
27

A 29
34

A 34

11
A 17

23
A 23

17

A 8
A B

23
A 6

2
A 5

11269

MAY

Mean 
dis­

charge
(cfs)

3000
2500
2280
2430
2800

3250
3410
3630
3710
3860

3980
3780
3630
3450
2930

2360
1920
1570
1290
1080

997
1040
1050
919
820

856
919
1050
1140
1140
984

67775

221
214
194
182
182

182
171
194
165
136

127
118
113
100
100

95
91
88
88
95

100
165
109
109
100

95
88
77
74
74
70

3917

Suspended sediment

Mean
concen­ 
tration 
(ppm)

1360
1270
1200
1140
1080

1480
1630
1730
1900
2010

2330
1570
1120
1400
986

910
675
472
316
240

193
214
219
157
113

125
133
176
221
270
256

-

Tons
per 
day

A 11000
A 8600

7400
A 7500

8200

A 13000
15000

A 17000
19000

B 21000

25000
A 16000

11000
A 13000

7800

5800
A 3500
A 2000
A 1100
A 700

A 520
600

A 620
390

B 250

B 290
330

A 500
680

A 830
680

219290

AUGUST
                    

17
22
13
16
16

16
13
10
9

10

6
3
3
7
7

12
12
B
8
4

4
31
3
3
4

0
0
2
5

10
10

 

10
A 13

7
A B

8

A 8
6
5

A 4
4

A 2
1

A 1
2

A 2

A 3
3

A Z
A 2

1

A 1
14

A 1
1

A 1

A 0
0
T
1

A 2
2

115

JUNE

Mean 
dis­

charge 
(cfs)

958
971
1080
1180
1250

1420
1660
1780
1690
1540

1660
1700
1700
1810
1840

1760
1510
1200
971
932

1110
1310
1360
1410
1310

1150
1110
997
1020
1130
 

40519

Suspended sediment

Mean
concen­ 
tration
(ppm)

251
252
264
273
296

391
558
624
526
361

491
414
414
450
382

442
736
524
267
199

174
187
191
197
181

190
207
89
84

4920
 

Tons
per 
day

A 650
A 660
A 770

870
A 1000

A 1500
A 2500

3000
A 2400
A 1500

2200
A 1900

1900
2200

B 1900

A 2100
3000

A 1700
700

A 500

520
B 660
B 700

750
B 640

590
620

A 240
230

15000
 

52900

SEPTEMBER

63
60
60
57
55

53
50
50
50
53

53
53
50
50
50

50
48
48
48
45

55
109
424
312
228

182
171
182
228
279
 

3216

6
3
3
6
7

7
7
7
7

14

21
28
21
3
7

7
8
8
8
8

7
54

10500
4150
796

204
141
147
179
212
 

 

A 1
L
T

A 1
A 1

A 1
1

A 1
1

A 2

A 3
A 4

3
T
1

A 1
A 1

1
A 1

1

A 1
16

12000
3500

A 490

A 100
65

A 72
A 110

160
 

16540

272673
1975292

Less than 0.50 
Computed from partly estimated cc 

graph.

B Computed from estimated-ccncentration graph. 
Less than 0.50 ton, computed from partly 

estimated concentration graph.



D
O

LO
R

ES
 

R
IV

E
R

 B
A

S
IN

 C
o
n
ti

n
u
ed

 

9
-1

8
0
0
. 

D
O

LO
R

ES
 

R
IV

E
R

 N
EA

R
 

C
IS

C
O

, 
U

T
A

H
 C

o
n
ti

n
u
ed

P
a
rt

ic
le

-s
iz

e
 
an

al
y

se
s 

of
 

su
sp

en
de

d 
se

d
im

en
t,

 
w

at
er

 
y
ea

r 
O

ct
o

b
er

 
19

61
 
to

 
S

ep
te

m
be

r 
19

62
 

(M
et

ho
ds

 o
f 

an
al

ys
is

: 
B

, 
bo

tt
om

 w
it

hd
ra

w
al

 t
ub

e;
 C

, 
ch

em
ic

al
ly

 d
is

p
er

se
d
; 

D
, 

de
ca

nt
at

io
n;

 N
, 

in
 n

at
iv

e 
w

at
er

; 
P

, 
pi

pe
t;

 S
, 

si
ev

e;
 V

, 
vi

su
al

 a
cc

um
ul

at
io

n 
tu

be
; 

W
, 

in
 d

is
ti

ll
ed

 w
at

er
)

D
at

e 
of

 c
ol

le
ct

io
n

T
im

e 
(2

4 
ho

ur
)

11
45

 
11

45
 

16
10

 
17

15
 

18
25

 
07

25

17
50

 
0
9
0
0
 

09
00

 
17

20
 

17
40

 
16

20

S
am

p­
 

li
ng

 
po

in
t

W
at

er
 

te
m

­ 
p

er
­ 

at
ur

e 
(°

F
)

40
 

53
 

51
 

53 54
 

57
 

57
 

70
 

67
 

66

D
is

ch
ar

ge
 

(e
ls

)

82
0 

82
0 

71
4 

59
3 

1
,8

2
0

 
5

,9
4

0

3
,8

2
0

 
3

,8
2

0
 

3
,8

2
0
 

1
,1

3
0

 
38

8 
28

7

S
ed

im
en

t 
co

n
ce

n
­ 

tr
at

io
n

 
(p

pm
)

1
1

,9
0

0
 

1
1
,9

0
0
 

1
1
,5

0
0
 

3
,8

0
0

 
1
0
,0

0
0
 

4
,5

9
0

1
,5

8
0

 
1

,8
1

0
 

1
,8

1
0
 

9
,6

7
0

 
6
,9

7
0
 

2
,9

7
0

S
ed

im
en

t 
d

is
ch

ar
g

e 
(t

on
s 

p
er

 d
ay

)

S
us

pe
nd

ed
 s

ed
im

en
t

P
er

ce
n

t 
fi

n
er

 t
ha

n 
si

ze
 i

nd
ic

at
ed

, 
in

 m
il

li
m

et
er

s

0.
00

2

43
 

45
 

21
 

17 15 24
 

49
 

61

0
.0

0
4

45 57
 

61
 

30
 

23 17
 

15
 9 32
 

71
 

83

0
.0

0
8

0
.0

1
6

71 92
 

92
 

49
 

35 24
 

24
 

20
 

56
 

99
 

10
0

0
.0

3
1

0
.0

6
2

89
 

89
 

97
 

96
 

76
 

60 49
 

45
 

45
 

94
 

1
0

0

0
.1

2
5

97
 

96
 

98
 

97
 

89
 

79 71
 

71
 

71
 

99

0
.2

5
0

10
0 

10
0 

10
0 

10
0 

99
 

95 91
 

94
 

94
 

10
0

0
.5

0
0

10
0 

99 1
0

0
 

1
0

0
 

10
0

1
.0

0
0

1
0

0

2
.0

0
0

M
et

h
o

d
 

of
 

an
al

y
si

s

V
PW

C
S V

PW
C 

V
PW

C 
V

PW
C 

V
PW

C

V
PW

C
V

PW
C 

V
PK

 
V

PW
C 

SP
W

C 
PW

C



CO
LO

RA
DO

 
RI
VE
R 

MA
IN

 
ST
EM
 

9-
18
05
. 

CO
LO
RA
DO
 
RI

VE
R 
NE
AR
 
CI

SC
O,

 
UT

AH

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st
at
io
n,
 
1 
mi
le
 
do
wn
st
re
am
 
fr
om
 
Do
lo
re
s 

Ri
ve
r,
 
11

 
mi

le
s 

so
ut
h 

of
 
Ci

sc
o,

 
Gr
an
d 

Co
un

ty
, 

36
 m
il
es
 
do
wn
st
re
am
 
fr
om
 
Co

lo
ra

do
-U

ta
h 

St
at
e 

li
ne
,

97
 
mi

le
s 

up
st

re
am

 
fr
om
 G

re
en

 
Ri

ve
r,

 
an

d 
23

5 
mi
le
s 

up
st

re
am

 
fr

om
 S

an
 
Ju

an
 
Ri

ve
r.

 
DR

AI
NA

GE
 
A
R
E
A
.
 
2
4
,
1
0
0
 
sq

ua
re

 
mi

le
s,

 
ap

pr
ox

im
at

el
y.

 
RE
CO
RD
S 

A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Au
gu
st
 
19

28
 
to
 
Se

pt
em

be
r 

19
62
.

Wa
te

r 
te

mp
er

at
ur

es
: 

Ha
y 

19
49

 
to

 
Se

pt
em

be
r 

19
59

.
Se
di
me
nt
 
re

co
rd

s:
 

Ma
y 

19
30
 
to

 
Se

pt
em

be
r 

19
62
. 

EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
D
i
s
s
o
l
v
e
d
 
so

li
ds

: 
Ma

xi
mu

m,
 
1,
46
0 

pp
m 

Se
pt

. 
1-

30
; 

mi
ni

mu
m,

 
25
1 

pp
m 

Ap
r.

 
21

-3
0.

Ha
rd
ne
ss
: 

Ma
xi
mu
m,
 
72

2 
pp

m 
Se

pt
. 

1-
30

; 
mi

ni
mu

m,
 
15

8 
pp

m 
Ap
r.
 
21

-3
0.

Sp
ec
if
ic
 
co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y,
 
2,
12
0 
mi

cr
om

ho
s 

Se
pt

. 
23
; 

mi
ni

mu
m 

da
il

y,
 
35

4 
mi

cr
om

ho
s 

Ma
y 

15
.

Se
di
me
nt
 
co

nc
en

tr
at

io
ns

: 
Ma

xi
mu

m 
da

il
y,

 
16
,1
00
 
pp
m 

Oc
t.

 
9;
 
mi

ni
mu

m 
da

il
y,

 
19

 
pp

m 
De

c.
 
14

.
Se

di
me

nt
 
lo
ad
s:
 

Ma
xi
mu
m 

da
il

y,
 
42

0,
00

0 
to

ns
 
Oc

t.
 
9;

 
mi

ni
mu

m 
da

il
y,

 
10
0 

to
ns

 
De
c.
 
14

. 
EX
TR
EM
ES
, 

1
9
2
8
-
6
2
.
 
D
i
s
s
o
l
v
e
d
 
so
li
ds
 
(1

92
8-

52
, 

19
53
-6
2)
: 

Ma
xi

mu
m,

 
2,
67
0 

pp
m 

Au
g.
 
11

-2
0,

 
19

40
; 

mi
ni

mu
m,

 
20

2 
pp

m 
Ju

ne
 
11
-2
0,
 
19
33
, 

Ju
ly

 
1-

10
, 

19
57
.

Ha
rd

ne
ss

 
(1

92
8-

35
, 

19
43
.5
2,
 
19
53
-6
2)
: 

Ma
xi

mu
m,

 
1,
09
0 

pp
m 

Se
pt

. 
1-

10
, 

19
34
; 

mi
ni

mu
m,

 
13

1 
pp
m 

Ju
ne

 
11
-2
0,
 
19

52
.

Sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
(1

94
1-

52
, 

19
53
-6
2)
: 

Ma
xi
mu
m 

da
il

y,
 
4,

82
0 
mi

cr
om

ho
s 

De
c.

 
13

, 
19

57
; 

mi
ni
mu
m 

da
il

y,
 
29

1 
mi

cr
om

ho
s 

Ma
y 

31
, 

19
58

.
Se

di
me

nt
 
co

nc
en

tr
at

io
ns

 
(1
93
0-
62
):
 

Ma
xi

mu
m 

da
il

y,
 
66
,3
00
 
pp

m 
Oc

t.
 
27
, 

19
51
; 

mi
ni

mu
m 

da
il
y,
 
4 

pp
m 

Au
g.

 
22
, 

19
60

.
Se

di
me

nt
 
lo

ad
s 

(1
93
0-
62
):
 

Ma
xi
mu
m 

da
ll

y,
 
2,

79
0,

00
0 

to
ns

 
Oc

t.
 
14

, 
19
41
; 

mi
ni
mu
m 

da
il

y,
 
14

 
to

ns
 
Au
g.
 
22
, 

19
60
.

R
E
M
A
R
K
S
.
 
M
i
n
i
m
u
m
 
ob
se
rv
ed
 
du
ri
ng
 
wa

te
r 

ye
ar

: 
Di
ss
ol
ve
d 

so
li
ds
, 

22
5 

pp
m 

Ma
y 

11
; 

ha
rd
ne
ss
, 

15
2 

pp
m 

Ma
y 

11
. 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp
le
s 

av
ai
la
bl
e 

in
 
di
st
ri
ct
 
of
fi
ce
 
at

 
Sa

lt
 
La

ke
 
Ci

ty
, 

Ut
ah

. 
Fl

ow
 
af
fe
ct
ed
 
by

 
ic

e 
De

c.
 
29

 
to

 
Ja
n.
 
7.

C
he

m
ic

al
 

an
al

y
se

s,
 

in

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
1

-8
, 

1
9
6
1
..

Ja
n

. 
1

-3
1

, 
19

62
.

B
ar

. 
31

-A
pr

. 
1

-

A
pr

. 
2
1
-3

0
. 
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

6
,2

0
9

 
7

,7
8

5
 

5
,2

1
9

 
4
,2

3
2
 

3
,6

8
3

2
,7

6
6

 
3

,3
0

3
 

2
,9

6
4

 
4
,1

3
5
 

5
,0

2
2

3
,9

3
8

7
,3

4
9

 
1
9
,0

6
0
 

3
0
.0

9
0

S
il

ic
a 

(S
iO

.)
Ir

on
 

(F
e)

C
al

­ 
ci

um
 

(C
a)

10
6 

14
7 

10
7 

11
1 

10
8

11
0 

11
9 

11
9 99

 
10

1 91 82
 

65
 

48

M
ag

­ 
n

e­
 

si
um

 
(M

g)

28
 

22
 

27
 

30
 

33 35
 

40
 

27
 

36
 

25 29 19
 

10
 9
.0

So
di

um
 

(N
a) 93

 
11

8 
10

2 
13

8 
12

7

15
4 

19
6 

15
0 

18
2 

11
4

13
5 72

 
35

 
22

P
o­

 
ta

s­
 

si
um

 
(K

)

p
ar

ts

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

16
9 

17
6 

17
2 

17
5 

17
4

17
7 

17
8 

18
8 

17
2 

18
0

16
2

16
4 

15
8 

12
9

3e
r 

m
il

li
o
n
, 

w
at

er
 
y

ea
r 

O
ct

o
b

er
 

19
61

 
to

 
S

ep
te

m
be

r 
19

62

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

0 0 0 0 0 0 0 0 0 0 0 0 0 2

Su
U

at
e 

(S
04

)

31
7 

42
5 

31
6 

34
8 

35
5

36
0 

41
9 

34
0 

33
3 

29
9

29
0

20
6 

10
7 71

C
hl

or
id

e 
(C

l) 76
 

87
 

88
 

13
3 

11
1

15
8 

21
1 

15
4 

21
0 98 14
0 60

 
25

 
14

F
lu

o-
 

ri
d

e 
(F

)

N
i­

 
tr

at
e 

(N
O

,)

6
.5

 
7
.5

 
5

.2
 

8
.5

 
16 10

 
11

 
10

 
10

 8
.2

7
.7 5
.8

 
4

.4
 

3
.5

B
o­

 
ro

n 
(B

)

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

a
t 

18
0°

C
)

P
ar

ts
 

p
er

 
m

il
li

on 75
6 

94
3 

77
6 

90
3 

86
8

96
6 

1
,1

4
0

 
94

8 
97

6 
75

8

78
2

55
0 

33
6 

25
1

T
on

s 
p

er
 

ac
re

- 
fo

ot .0
3 

.2
8

 
.0

6
 

.2
3 

.1
8

.3
1

 
.5

5
 

.2
9 

.3
3 

.0
3

1
.0

6

.7
5

 
.4

6
 

.3
4

T
on

s 
p

er
 

da
y

1
2
,6

7
0
 

19
,8

20
 

1
0
,9

3
0
 

1
0

,3
2

0
 

8
,6

3
0

7
,2

1
0

 
1
0
,1

7
0
 

7
,5

9
0

 
1
0
,9

0
0
 

1
0

,2
8

0

8
,3

1
0

1
0
,9

1
0
 

1
7
,2

9
0
 

20
,3

90

H
ar

dn
es

s 
aa

C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 37
8 

45
8 

37
6 

40
0 

40
6

41
6 

46
2 

40
8 

39
6 

35
6

34
6

28
2 

20
3 

15
8

N
on

- 
ca

r-
 

bo
n-

 
at

e 23
9 

31
4 

23
5 

25
6 

26
3

27
1 

31
6 

25
4 

25
5 

20
8

21
3

14
8 73
 

49

So
­ 

di
um

 
ad

­ 
so

rp
­ 

ti
on

 
ra

ti
o

2
.1

 
2
.4

 
2
.3

 
3
.0

 
2
.7

3
.3

 
4
.0

 
3
.2

 
4
.0

 
2
.6

3
.1 1
.9

 
1

.1
 

.8

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

,0
80

 
,3

00
 

,1
20

 
,3

20
 

,2
70

,4
20

 
,6

8
0

 
,4

00
 

,5
50

 
,1

60

1
,2

4
0

85
2 

54
1 

39
3

PH 8
.1

 
7

.7
 

8
.0

 
8
.1

 
8

.1

8
.0

 
8
.0

 
7
.7

 
7

.8
 

7
.8

7
.7

7
.9

 
7
.6

 
8

.3

C
ol

­ 
or



Ha
y 

1-
17
, 

19
62
..

We
ig
ht
ed
 
av

er
-

Ti
me
-w
ei
gh
te
d 

av
er

ag
e.

 .
..
.

32
,3
80

9,
24
9 "

51

10
1

11 9
0

29

19

11
5

15
1

16
8

0 0

62

30
9

16

10
4

11
0

1.
6

6.
7

25
4

77
3

.3
5 -

22
,2
10

'

-

17
1

37
0

47

44
7

23
2

.6

2.
5

40
6

7
Q
4

1,
14

0

7.
7

7.
7

An
al
ys
es
 
of

 
ad

di
ti

on
al

 
sa
mp
le
s

Ja
n.
 
30

, 
19
62
..
.

Au
g.
 
7.

..
..

..
..

.

a 
3,
16
0

11
0.
07

13
6

19
9

9
16

9
6.
2

17
9

0
34
9

19
4

0.
3

11
0.
1O

1,
02
0

1.
39

 
31

8,
70

0 
24

 
97

0
42

0

44
4

27
3 43

3.
6

1,
55
0

7.
3

5

a 
Di

sc
ha

rg
e 

at
 
ti

me
 
of

 
sa
mp
li
ng
.



QUALITY OF SURFACE WATERS, 1962

COLORADO RIVER MAIN STEM Continued

g-1605. COLORADO RIVER NEAR CISCO, UTAH Continued

Suspended sediment, water year October 1961 to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
16..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

..

..

..

..
  

..

..
6..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
26..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cfs)

6740
7050
6450
5690
5670

5620
5760
6690
9520
7720

7200
6700
6300
6000
5800

5600
5400
5320
5560
5430

5340
5210
5070
4970
4860

4950
4160
4610
4670
4760
4550

179970

Suspended sediment

Mean
concen­ 
tration 
(ppm)

1300
1400
1100
740
690

710
620

2900
16100
6200

5000
4100
3550
2000
1200

600
550
466
561
461

419
439
381
311
357

277
403
339
 

225
229

~

Tons
per 
day

23700
A 27000
A 19000

11400
10600

10800
9640

S 66400
S 420000

129000

A 97000
74200
60400

A 32000
16800

12100
6020
6690
6420
6760

6040
6160
5220
4170
4660

3700
5180
4220

E 3500
2890
2810

1100520

JANUARY

3100
3000
2800
2600
2900

3100
3300
3440
3550
3520

2920
2200
1730
1780
2530

2890
2820
2800
2770
2890

3360
3630
3690
3340
3190

2910
2620
2940
3050
3210
3310

91890

244
346
780
640
754

705
656
840
1040
989

304
253
56
67

566

1280
1160
357
374
346

254
224
221
344
406

420
466
416
401
312
269

~

2040
A 2800

5900
A 5900
A 5900

A 5900
5660

A 7800
A 10000
A 9400

2400
A 1500
A 260
A 320
A 4600

A 10000
6800

A 2700
A 2600
A 2700

A 2300
A 2200

2200
A 3100

3500

A 3300
A 3300
A 3300
A 3300

2700
2400

128580

NOVEMBER

Mean 
dis­

charge
(cfs)

4760
5070
5010
5100
4480

4420
4240
3980
3920
4300

4420
4440
4380
4420
4200

3820
3840
4140
4300
4100

4020
3840
4000
3880
4020

4040
3940
4140
3920
3820
 

126960

3380
3460
3690
3720
3860

4060
4060
4220
5100
5800

7000
7380
8080
7950
6040

4970
5210
5030
4420
4220

3920
3880
3800
3780
3740

3740
3820
3420
 
 
 

131750

Suspended sediment

Mean
concen­ 
tration 
(ppm)

257
263
259
269
248

243
192
102
93

138

142
150
144
142
115

36
39
90

138
133

138
145
139
115
111

110
132
170
132
97
 

 

Tons
per 
day

3300
A 3600
A 3500
A 3700

3000

A 2900
A 2200
A 1100
A 980

1600

A 1700
1800

A 1700
A 1700

1300

A 370
A 400
A 1000
A 1600

1470

A 1500
A 1500

1500
1200

A 1200

1200
A 1400
A 1900
A 1400
A 1000

 

52720

FEBRUARY

96
116
201
269
278

274
274
290

2500
3640

6350
5770
6880

11200
7970

969
1640
1180
922
878

283
248
195
196
188

228
223
303
 
 
~

~

880
A 1100

2000
A 2700
A 2900

3000
A 3000
A 3300

34400
A 57000

120000
115000
150000
240000
130000

A 13000
A 23000

16000
A 11000

10000

A 3000
A 2600
A 2000
A 2000

1900

A 2300
A 2300

2800
 
 
--

957180

DECEMBER

Mean 
dis­

charge 
(cfs)

3700
3720
3760
3720
3630

3570
3160
3090
3190
3250

3120
2800
2290
1970
2020

2770
3230
3700
3570
3380

3530
3670
3740
3380
3090

2920
3050
3180
3100
3000
3000

99300

Suspended sediment

Mean

tration 
(ppm)

76
66
67
66
62

61
47
46
48
50

46
37
26
19
20

36
57

390
353
307

346
383
406
307
240

216
231
256
239
222
222

 

Tons
per 
day

760
660
660
660
610

590
400
380
410
440

390
280
160
100
110

270
500

3900
3400
2600

3300
3600
l>100
2600
2000

1700
1900
2200
2000
1600
1600

44900

MARCH

3010
2920
3480
3740
3800

3690
3800
4060
4080
3980

4040
4080
3780
3440
3840

3900
3940
4040
4040
3520

3690
4060
3880
3700
3690

3720
3780
4530
5920
5990
5920

124060

209
178
181
178
175

261
205
429
427
372

385
408
206
129
135

142
273
257
257
242

241
237
239
240
241

239
431
1060
2440
1850
1810

-

1700
A 1400
A 1700
A 1600

1600

A 2600
A 2100
A 4700

4700
A 4000

A 4200
4500

A 2100
1200

A 1400

1500
A 2900
A 2600

2600
A 2300

A 2400
A 2600
A 2500
A 2400
A 2400

2400
4400

A 13000
39000

A 30000
29000

182300

E Estimated.
S Computed by subdividing day.
A Computed from partly estimated concentration graph.
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QUALITY OF SURFACE WATERS, 1962

GREEN RIVER BASIN Continued 

9-2170. GREEN RIVER NEAR GREEN RIVER, WYO. Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15. .

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cf.)

680
667
654
648
648

641
641
667
680
695

688
688
680
695
702

702
680
674
667
667

654
641
654
667
660

674
695
710
650
600
600

20669

Suspended sediment

Mean
concen­ 
tration 
(ppm)

53
50
48
31
--

_
38
 
 
26

57
78
64
41
38

46
55
44
28
28

40
43
31
30
16

16
17
16
35
62
62

 

Ton.
per 
day

97
90
85
54

E 59

E 62
66

E 61
E 55

49

106
145
118
77
72

87
101
80
50
50

71
74
55
54
29

29
32
31
61

100
B 100

2200

JANUARY

460
460
440
440
480

550
600
700
650
550

500
550
550
550
600

600
550
500
550
600

500
450
400
340
440

460
500
550
600
550
550

16220

38
38
35
35
41

53
62
79

B 47
B 47
B 42
B 42
B 53

B 79
B 100
B 150

69 .B 120
53

44
53
53
53
62

62
53
44
53
62

44
36
30
22
35

38
44
53
62
53
53

~

B 79

B 60
B 79
B 79
B 79
B 100

B 100
B 79
B 59
B 79
B 100

B 59
B 44
B 32
B 20
B 42

B 47
B 59
B 79
B 100
B 79
B 79

2213

NOVEMBER

Mean 
dis­

charge
(cf.)

600
600
600
600
500

450
450
500
500
500

500
500
460
460
460

460
440
420
420
420

440
480
480
500
500

500
500
480
460
460
 

14640

Suspended sediment

Mean

tration 
(ppm)

62
62
62
62
44

36
36
44
44
44

44
44
38
38
38

38
35
33
33
33

35
41
41
44
44

44
44
41
35
35
 

 

Ton.
per 
day

B 100
B 100
B 100
B 100
B 60

B 44
B 44
B 60
B 60
B 60

B 60
B 60
B 47
B 47
B 47

B 47
B 42
B 37
B 37
B 37

B 42
B 53
B 53
B 60
B 60

B 60
B 60
B 53
B 47
B 47

 

1724

FEBRUARY

600
600
650
700
700

700
i 800

900
1100
1600

1700
1900
1600
1400
1200

1000
800
650
600
650

600
650
600
600
550

500
500
460
 
 
 

24310

62
62
68
79
79

79
102
128
158
359

253
390
201
119
102

85
66
43
36
43

36
43
36
36
27

21
21
16
 
 
 

--

B 100
B 100
B 120
B 150
B 150

B 150
B 220
B 310
B 470

1550

1160
B 2000
A 870

450
A 330

A 230
140

A 76
A 58
A 76

58
A 76
A 58
A 58
A 40

A 28
A 28
B 20

 
 
 

9076

DECEMBER

Mean 
dis­

charge 
(cf.)

500
500
480
480
460

440
400
360
340
320

300
320
340
360
380

380
400
420
440
460

500
500
500
480
460

460
480
500
500
550
500

Suspended sediment

Mean
concen­ 
tration 
(ppm)

44
44
41
41
38

35
30
25
22
20

17
20
22
25
27

27
30
33
35
38

44
44
44
41
38

38
41
44
44
53
44

13510

Ton.
per 
day

B 59
B 59
B 53
B 53
B 47

B 42
B 32
B 24
B 20
B 17

B 14
B 17
B 20
B 24
B 28

B 28
B 32
B 37
B 42
B 47

B 59
B 59
B 59
B 53
B 47

B 47
B 53
B 59
B 59
B 79
B 59

1328

MARCH

480 18
650 21
675 21
675 21
654 20

598 20
626 20
633 20
654 20
647 20

734 13
758 12
742 12
750 12
766 18

689 17
626 18
626 18
626 18
654 37

718 57
996 156
1060 185
1140 250
1030 170

1650 1100
3360 7380
5800 6700
3920 2900
3320
2680

38937

2400
3300

~

23
A 37
A 38

38
A 35

A 32
A 34
A 34
A 35

35

A 26
A 25
A 25

24
A 37

A 32
30

A 30
A 30
A 65

110
A 420
A 530

780
A 470

A 4900
S 69BOO
J 110000

30700
21500
23900

263775

E Estimated.
S Computed by subdividing day.
A Computed from partly estimated :oncentration graph.

Computed from estimatpd-concentration graph. 
Computed from partly estimated concentration 

graph and subdividirg day.



COLORADO RIVER BASIN 

GREEN RIVER BASIN Continued

9-2170. GREEN RIVER NEAR GREEN RIVER, WYO.--Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cf.)

1920
1920
2070
2190
2440

2700
2590
2660
2300
2100

2050
2100
2320
3040
3570

4030
4270
3880
3680
3720

3900
4360
4790
4510
4480

4660
4970
5150
5100
5020
 

102490

8300
7850
7030
6110
5840

5390
4920
4410
4120
4100

4080
3900
3770
3900
4480

4630
4320
3940
3420
3080

2780
2620
2610
2530
2440

2350
2350
2370
2610
2800
2800

126050

Suspended sediment

Mean 
concen­ 
tration
(ppm)

4600
3880
3600
3900
4400

5100
4380
2800
1900
2120

2170
2120
1920
1580
1350

1290
1210
1340
1310
1290

1330
1190
1090
561
1050

559
635
548
480
496
 

 

JULY

212
176
224
m
122

161
99
92
83
80

73
66
71
67

105

96
74
57
42
38

32
47
33
32
39

35
54
32
33
53
46

 

Tons 
pel- 

day

23800
20100

A 20000
A 23000
A 29000

J 43000
30600
20100
11800

B 12000

B 12000
B 12000
B 12000
B 13000
B 13000

B 14000
B 14000
B 14000
B 13000
B 13000

B 14000
B 14000

14100
6830
12700

7030
8520
7620
6610
6720
 

461530

4750
3730
4250
2230
1920

2340
1320
1100
923
886

804
695
723
706
1270

1200
863
606
388
316

240
332
233
219
257

222
343
205
233
401
348

34053

MAY

Mean 
dis­ 

charge
(cfs)

4030
3340
3020
3000
3120

3640
4160
4580
5050
5310

5720
5920
5890
5980
5750

5230
4630
4050
3720
3500

3300
3150
3300
3680
3340

3400
3480
3750
4270
4160
3610

129080

2760
2570
2370
2160
2070

1980
1940
1920
1840
1730

1640
1620
1620
1590
1480

1370
1300
1250
1240
1230

1210
1200
1160
1130
1110

1090
1040
978
924
870
870

47262

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

414
308
213
294
169

327
504
408
475
418

702
519
439
334
253

204
173
129
136
96

107
86

226
112
119

91
104
138
277
165
103

 

AUGUST

40
31
28
28
28

21
21
51
30
28

32
23
22
24
20

29
40
26
18
19

24
18
19
16
15

20
22
34
53
12
15

 

Tons 
per 
day

4500
2780
1740
2380
1420

3210
5660
5050
6480
5990

10800
8300
6980
5390
3930

2880
2160
1410
1370
907

953
731

2010
1110
1070

835
977
1400
3190
1850
1000

98463

298
215
179
163
156

112
110
264
149
131

142
101
96

103
80

107
140
88
60
63

78
58
60
49
45

59
62
90

132
28
35

3453

JUNE

Mean 
dis­ 

charge
(cfs)

3280
3120
3220
3700
4610

5560
5560
5020
4630
4080

3590
3500
4140
3000
5960

6700
7390
7330
6730
6250

6550
7240
8070
8330
8390

8230
8140
8100
8200
8200
 

178840

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

83
73
83

120
283

300
230
161
112
84

74
65

120
142
244

397
1110
455
250
246

207
292
430
414
318

264
248
300
232
287
 

--

Tons 
per 
day

735
615
722

1200
3520

4500
3450
2180
1400
925

717
614
1340
1920
3940

7180
22100
9000
4540
4150

3660
5710
9370
9310
7200

5870
5450
6560
5140
6350
"

139368

SEPTEMBER

862
854
838
798
774

742
703
675
640
626

619
619
612
598
577

570
563
556
549
549

556
577
612
612
626

619
619
612
603
598
 

19360

16
25
7

11
7

1

1

5
 

 

37
58
16
24
15

6
2

11
7
5

15
5
5
Z
3

3
2
0
6
6

5
2
2
3

17

22
8

10
B
8
 

313

731368
1117496

Computed from partly estimated concentration graph. J 
B Computed from estimated-concentration graph.

Computed from partly estimated concentration 
graph and subdividing day.
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QUALITY OF SURFACE WATERS, 1962

GREEN RIVER BASIN Continued 

9-2599.5. LITTLE SNAKE RIVER ABOVE LILY, COLO. Continued

Suspended sediment, water year October 1961 to September 1962 
/Where no concentrations are reported, loads are estimated/

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
?..
3..
4..

5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21.. 
22.. 
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dig-

charge
(cfs)

173
356
274
226
197

182
173
167
229
236

229
317
375
305
232

218
209
191
188
182

179
173
170
170
170

167
167
182
158
173
236

Suspended sediment

Mean
concen­ 
tration 
(ppm)

2050
6120
3400
1600
1300

1000
950
930
1060
1000

2000
6800
9100

10900
6300

2300
1250
1000
780
710

730
740
590
530
510

460
450
520
650
1100
1230

Tons
per 
day

958
5880
2520
976
691

491
444
419
655
637

1240
5820
9210
8980
3950

1350
705
516
396
349

353
346
271
243
234

207
203
256
277
514
784

JANUARY

160
160
150
160
160

170
170
170
150
110

80
90

100
110
150

150
150
150
160
170

160 
120 
80

100
110

130

140
140
140
150
150

431"

520
520
410
520
520

650
650
650
410
130

45
68

100
250
410

410
410
410
520
650

520 
190 
45

100
130

250
320
320
320
410
410

11268

NOVEMBER

Mean 
dis­

charge
(cfs)

232
179
206
206
197

80
70
90

110
150

150
150
140
130
120

140
110
100
130
180

170
160
170
190
200

210
210
210
200
190
 

4780

Suspended sediment

Mean
concen­ 
tration 
(ppm)

910
440
420
420
360

180
210
290
430
780

910
1010
880
570
490

_
 
 
 
 

 
 
 
 
 

__
 
 
 
 
 

 

Tons
per 
day

A 570
213
234
230
190

39
40
70

130
316

A 370
409
333
200
159

320
130
100
250
800

650
520
650
950

1100

1300
1300
1300
1100
950
 

14923

FEBRUARY

150
150
150
140
130

100
130
150
160
300

600
1100
2200
1600
1100

800
500
480
440
400

380 
325 
246
142
160

190
240
200
 
 
 

12663

__
 
 
 
"

__
 
 
 
 

-_
 
 
 
 

 
 

3680
2170
1940

1500 
942 
574
259

2980

_.
 
 
 
 
 

410
410
410
320
250

100
250
410
520

1800

7000
18000
56000
34000
18000

11000
5000

DECEMBER

Mean 
dis­

charge
(cfs)

180
180
190
180
160

140
120
90
70
65

60
70

100
170
180

180
180
180
190
200

190
180
180
190
190

170
150
160
170
170
170

4805

Suspended sediment

Mean
concen­ 
tration 
(ppm)

Tons
per 
day

800
800
950
800
520

320
190
68
28
22

16
28

100
650
800

800
800
800
950

1100

950
800
800
950
950

650
410
520
650
650
650

18522

MARCH

190
180
180
180
180

180
190
200
210
230

210
190
180
19Q
200

200
230

 
 
 
 
 

 
466
364
617
663

533
298
278
288
410

310
650

4770 1 300 | 1950
2580
2100

1540 
827 
381
99
140

200
360
230
 
 
--

350
450

600 
800
1000
1300

2290
6600
9000
5000
4000
3500

1840
4160

5560 
4250
4920
5980

11100
20500
19800
14100
11100
7090

200
180
180
180
180

180
239
197
350
412

302
153
135
148
221

167
404

1580
1740
5050

9010 
9180
13300
21000

S 68800
S 365000

481000
190000
120000
67000

S Computed by 
A Computed fro

subdividing day.
n partly estimated co icentration graph.



COLORADO RIVER BASIN

GREEN RIVER BASIN Continued

9-2599.5. LITTLE SNAKE RIVER ABOVE LILT, COLO. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
/Where no concentrations are reported, loads are estimated/

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..
10..

11..
12..
13..
14..
I 1!..

16..
17..
18..
19..
20..

21..
22..
23..
24..
? !..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

2800
2400
2000
1900
1920

1990
1730
1540
1680
1080

835
808
900

1200
1700

2400
3000
3400
3200
3600

4000
4500
4000
3600
4000

4130
4200
4090
3730
3560
 

79893

Suspended sediment

Mean

tration 
(ppm)

5550
5770
8800

11300
9790

8630
7010
6560
7610
3450

2530
2100
2110
3620
5570

6780
7760
5080
4320
4330

4570
4530
3160
2570
2950

3330
2920
2400
2010
1770
 

 

Tons
per 
day

42000
37400
47500
58000
50800

46400
32700
27300
34500
10100

5700
4580
5130

11700
25600

43900
62900
46600
37300
42100

49400
55000
34100
25000
31900

37100
33100
26500
20200
17000
 

1001510

JULY

730
1020
880
665
550

462
415
370
321
285

254
240
206
173
150

150
140
135
128
96

72
53
35
20
?i

27
23
21
27
24
21

7725

344
6180
3210
661
333

228
235
199
146
137

183
105
87
71

111

84
67
62
39
30

18
43
29
15
11

10
16
17
12
16
14

 

678
17000
7630
1190
494

284
263
199
127
105

126
68
48
33
45

34
25
23
13
8

3
6
3
1
1

1
1
1
1
1
1

28413

MAY

Mean 
dis­

charge
(cfs)

2800
2290
2050
19 0
24 0

30 0
34 0
38 0
4160
4320

4400
4380
4450
4490
3870

2940
2500
2670
2290
1960

1860
1910
1830
1990
1960

1780
1740
1740
1800
1840
1780

84540

Suspended sediment

Mean
concen­ 
tration 
(ppm)

1490
1130
1250
1310
1780

1930
2090
2840
3360
2800

2750
2390
2120
2230
1630

1350
1240
4680
1650
1180

1200
1100
940
914
982

7 9
7 2
8 8
8 3
6 5
605

 

Tons
per 
day

11300
6990
6920
7040

11700

15800
19400
29400
37700
32700

32700
28300
25500
27000
17000

10700
8370

33700
10200
6240

6030
5670
4640
4910
5200

3740
3720
3980
4150
3300
2910

426910

AUGUST

18
17
15
16
14

11
9.4
8.8
8.8
7.7

7.2
6.0
5.5
4.0
2.9

2.2
2.2
2.9
4.8
4.4

4.0
4.0
3.3
2.9
1.8

1.4
.7
.4

0
0
0

186.3

1
1
T
T
T

T
T
T
T
T

T
0
0

JUNE

Mean 
dis­

charge
(cfs)

1590
1530
1660
1730
1790

1860
1780
1770
1770
1500

1390
1420
1520
1600
1660

1680
1620
1500
1360
1220

1170
1220
1250
1190
1110

1030
984
908
790
756
 

42358

Suspended sediment

Mean

tration 
(ppm)

696
634
719
838
996

889
644
771
 
 

 
 
 
 
 

 
 
 
 

473

479
 

485
480
390

411
357
345
284
258
 

-

Tons
per 
day

2990
2620
3220
3910
4810

4460
3100
3680
3900
2500

1900
2200
2600
3000
3200

3400
3100
2500
2000
1560

1510
1600
1640
1540
1170

1140
948
846
606
527
 

72177

SEPTEMBER

0
0
0
0
0

0
o
0
0
0

0
0
0

o ! o
o
0
0
0

0

0
0
0

0 0
0 ] 0

0 0
0 0
0 ' 0
0 0
0 0

0 0
0 2.5
0 1.4
0
0
0

4

1.2
1.7
 

6.8

Total discharge for year (cf s-days) . ...................................................

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
 

0
286931.1

3156957
T Less than O.SO te
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COLORADO RIVER BASIN

GREEN RIVER BASIN Continued

9-2610. GREEN RIVER NEAR JENSEN, UTAH--Continued

Suspended sediment, water year October 1961 to September 1962 
/Where no concentrations are reported, loads are estimated/

Day

1..
2..
3..
4..
5..

6..
7..
a..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
??..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
e..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

2430
3240
2930
2540
2270

2150
2080
2200
2470
2560

2640
2630
2800
3100
3180

2720
2550
2460
2410
2340

2280
2230
2170
2040
2020

1990
1960
1990
2010
2020
2050

74460

Suspended sediment

Mean

tration
(ppm)

1160
1830
1010
1080
555

362
338
370
465
463

1400
1270
1320
2390
2560

3400
1740
1110
891
586

569
548
490
290
275

220
189
223
179
178
181

 

Tons 
per 
day

A 7600
16000
8000
7400

A 3400

2100
A 1900
A 2200

3100
3200

10000
A 9000

10000
A 20000
A 22000

25000
A 12000

7400
»  SHOO

3700

A 3500
A 3300

2870
A 1600
A 1500

1180
A 1000

1200
A 970

970
1000

198890

JANUARY

C 1200
C 1200
C 1200
C 1200
C 1200

C 1200
C 1200
C 1200
C 1200
C 1200

1100
1000

C 900
C 900
C 900

C 900
C 900
C 900
C 900
C 900

C 900
C 900
C 900
C 900
C 900

C 900
C 1000
C 1000
C 1000
C 1000
C 1000

31700

__
 
21
 
 

__
 
160
 
 

 
 
 
 
 

__
 
 
 
 

__
 
 
 
~

_
 
 
 
 
 

-

100
81
68

160
250

340
430
518
320
120

73
41
22
22
22

22
22
22
22
22

22
22
22
22
22

2
1
1
1
1
1

3014

NOVEMBER

Mean 
dis­ 

charge
(cfs)

2020
2030
2090
2050
2040

1870
1770
1710
1600
1610

1730
1890
1960
1960
1930

1850
1730
1480
1180
1140

1220
1220
1250
1310
1520

1890
2110
1990
1880
1950
 

51980

Suspended sediment

Mean

tration 
(ppm)

139
155
248
235
236

218
209
204
181
30

278
294
283
302
326

360
343
233
151
140

149
149
237
339
390

470
509
335
219
304
 

 

Tons 
per 
day

758
A 850

1400
A 1300
A 1300

1100
A 1000
A 940

780
A 900

1300
A 500

500
A 600

700

A 800
600

A 930
A 480

430

A 490
490

A 800
1200

A 1600

A 2400
2900

A 1800
1110

A 1600
 

37558

FEBRUARY

1000
1000
1000
1000
1200

1200
1200
2000
2900
4800

9000
15600
20900
13800
9990

9450
7290
5270
4080
3280

2800
2450
2280
2070
1850

1620
1010
900
 
 
~

130940

41
41
41
41
120

120
120

2200
16000
58000

250000
1000000
1800000

DECEMBER

Mean 
dis­ 

charge
(cfs)

1890
1730
1890
I860
1670

1440
1370
1170
1070
675

505
490
555
593
705

760
840
940
1020
1090

1140
1190
1220
1250
1250

1250.
1250
1200
1200
1200
1200

35613

1090
1320
1620
1690
1780

1900
1970
2070
2220
2190

1960
1790
1690

680000 || 1610
320000

280000
150000
72000
40000
23000

14000
7500
4800
2700
1500

660
44
22
 
 
"

4722950

1670

1680
1750
1850
2110
2490

3100
3360
3070
3240
3470

3860
7950
19000
24200
15800
14000

137500

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

274
139
274
219
208

203
270
54
80

126

169
280
287
306
336

336
340
339
341
343

195
121
81

118
148

177
119
93
42
40
37

 

Tons 
per 
day

1400
A 650
A 1400

1100
A 940

790
A 1000

170
A 230
A 230

230
A 370
A 430
A 490

640

A 690
A 770
A 860
A 940

1010

A 600
A 390

267
B 400
B 500

597
B 400
B 300
B 136
B 130
B 120

18180

MARCH

__
 
 
 
 

__
 
 
 
 

 
 
 
 
 

179
233
300
544

1190

2390
3970
1810
2970
2880

3360
10200
39000
38300
17600
15300
'~

70
210
660
820

1200

1700
2100
2700
4200
3800

2000
1200
820
650
780

810
1100

A 1500
A 3100

8000

A 20000
36000

A 15000
26000

A 27000

35000
J 220000
S 2000000
A 2500000

750000
A 580000

6246420

S Computed by subdividing day.
A Computed from partly estimated concentration

graph. 
B Computed from estimated-concentration graph.

Composite period.
Computed from partly estimated concentration 

graph and subdividing day.



QUALITY OF SURFACE WATERS, 1962

GREEN RIVER BASIN Continued 

9-2610. GREEN RIVER NEAR JENSEN, UTAH Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
/Vhere no concentrations are reported, loads are estimated/

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
1*..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
2?..

26..
27..
28..
29..
30..
31..

Total

1..
2,.
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge 
(cfs)

13000
12000
11500
12500
13500

13000
12500
12000
11500
10100

8190
7970
8350
9010
10600

13000
15900
18100
18200
18600

19600
20700
21300
20600
20<>00

21100
22200
22*00
21700
21*00
 

460920

15000
1*900
1*600
13*00
12100

11200
10400
9620
8780
8050

7520
7160
6820
6450
6200

6200
6620
6850
6380
5860

5160
*690
*320
*020
3930

3860
3660
3500
3400
3*00
3460

227510

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

1*200
13100
12900
12100
12600

10800
9390
8020
7090
6230

4970
3*90
3060
3*50
*190

5700
6760
7780
5900
4780

5290
6800
78*0
32*0
2900

2980
3000
31*0
2560
2250
 

~

Tons
per 
day

A 500000
2*000

A 00000
08000

A 60000

79000
17000

A 260000
220000

A 170000

110000
A 75000

69000
A 8*000
A 120000

200000
A 290000

380000
A 290000

2*0000

A 280000
A 380000

*51000
A 180000

160000

A 170000
180000

A 190000
A 150000

130000
 

7667000

JULY

1280
1270
1270
1380
1380

1030
890
808
717
6**

591
569
5?7
488
466

466
537
595
505
398

366
3*7
33*
30*
286

278
2*3
233
218
218
171

 

A 52000
51000

A 50000
50000
*5000

31100
A 25000
A 21000

17000
A 1*000

12000
A 11000

97000
A 8500
A 7800

7800
A 9600

11000
A 8700

6300

A 5100
A 4400

3900
A 3300

3030

A 2900
2400

A 2200
A 2000

2000
1600

*81330

MAY

Mean 
dis­ 

charge
(cfs)

20600
17900
15500
1*000
13900

15500
17*00
19*00
21500
22900

2*000
2*800
24700
25200
25000

22500
19100
18600
16200
14400

13100
13100
12800
12200
12300

12100
11800
11900
12300
12200
12500

529*00

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

2160
2070
2320
1590
1570

1770
1850
1910
2120
2100

2160
22*0
2250
2200
2220

1810
1590
1530
1390
1360

1310
1300
1010
1150
1200

1160
1160
11*0
1050
1060
1040

~

AUGUST

3660
3680
3680
3520
3360

3080
2920
2800
2690
2620

2510
2*20
2330
2260
2230

2230
2190
2100
2010
1970

1900
1830
1780
1780
1730

1710
16*0
1600
1570
1510
1*30

727*0

23*
216
198
210
2*2

301
216
153
151
1*8

139
132
129
121
121

121
112
113
11*
113

179
182
291
412
321

217
113
97
9*
83
73

 

Tons 
per 
day

A 120000
100000
97000
60000

A 59000

A 7*000
87000

A 100000
123000

A 130000

1*0000
A 150000
A 150000

150000
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a
l
 
a
n
a
l
y
s
e
s
:
 

D
e
c
e
m
b
e
r
 
1
9
5
0
 
to
 
S
e
p
t
e
m
b
e
r
 
19
52
, 

N
o
v
e
m
b
e
r
 
1
9
5
6
 
to

 
S
e
p
t
e
m
b
e
r
 
19
62
.

W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
;
 

D
e
c
e
m
b
e
r
 
1
9
5
0
 
to
 
S
e
p
t
e
m
b
e
r
 
19

52
, 

N
o
v
e
m
b
e
r
 
1
9
5
6
 
to

 
S
e
p
t
e
m
b
e
r
 
19

61
.

S
e
d
i
m
e
n
t
 
r
e
c
o
r
d
s
:
 

D
e
c
e
m
b
e
r
 
1
9
5
0
 
to
 
S
e
p
t
e
m
b
e
r
 
19

55
, 

O
c
t
o
b
e
r
 
1
9
5
6
 
to
 
S
e
p
t
e
m
b
e
r
 
19
62
. 

E
X
T
R
E
M
E
S
,
 
1
9
6
1
-
6
2
.
 
D
i
s
s
o
l
v
e
d
 
s
o
l
i
d
s
:
 

M
a
x
i
m
u
m
,
 
7
7
0
 
p
p
m
 O
ct
. 

10
; 

m
i
n
i
m
u
m
,
 
2
2
0
 
p
p
m
 
J
u
n
e
 
1-

30
.

H
a
r
d
n
e
s
s
:
 

M
a
x
i
m
u
m
,
 
4
0
6
 
p
p
m
 
Oc

t.
 
10

; 
m
i
n
i
m
u
m
,
 
14
1 

p
p
m
 
J
u
n
e
 
1-

30
.

S
p
e
c
i
f
i
c
 
c
o
n
d
u
c
t
a
n
c
e
:
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
1
,
1
2
0
 
m
i
c
r
o
m
h
o
s
 
Se

pt
. 

22
; 

m
i
n
i
m
u
m
 
d
a
i
l
y
,
 
33
1 

m
i
c
r
o
m
h
o
s
 
M
a
y
 
14
.

S
e
d
i
m
e
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
;
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
1
2
,
5
0
0
 
p
p
m
 
Oc
t.
 
9;
 
m
i
n
i
m
u
m
 
d
a
i
l
y
,
 
n
o
t
 
d
e
t
e
r
m
i
n
e
d
.

S
e
d
i
m
e
n
t
 
l
o
a
d
s
:
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
8
0
0
,
0
0
0
 
t
o
n
s
 
Ma
r.
 
29
; 

m
i
n
i
m
u
m
 
d
a
i
l
y
,
 
72

 
t
o
n
s
 
(
e
s
t
i
m
a
t
e
d
)
 
De

c.
 
12

. 
E
X
T
R
E
M
E
S
,
 
1
9
5
6
-
6
2
.
 
D
i
s
s
o
l
v
e
d
 
s
o
l
i
d
s
 
(
1
9
5
8
-
6
2
)
;
 

M
a
x
i
m
u
m
,
 
8
5
4
 
p
p
m
 
Au

g.
 
3
0
-
3
1
,
 
19
61
; 

m
i
n
i
m
u
m
,
 
2
1
2
 
p
p
m
 
J
u
n
e
 
1-

30
, 

19
61
.

H
a
r
d
n
e
s
s
 
(
1
9
5
8
-
6
2
)
:
 

M
a
x
i
m
u
m
,
 
4
3
4
 
p
p
m
 
Au
g.
 
3
0
-
3
1
,
 
19

61
; 

m
i
n
i
m
u
m
,
 
12
5 

p
p
m
 
J
u
n
e
 
1-

30
, 

19
61

.
S
p
e
c
i
f
i
c
 
c
o
n
d
u
c
t
a
n
c
e
 
(
1
9
5
8
-
6
2
)
:
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
1
,
3
7
0
 
m
i
c
r
o
m
h
o
s
 
Au

g.
 
30

, 
19
61
; 

m
i
n
i
m
u
m
 
d
a
i
l
y
,
 
2
6
8
 
m
i
c
r
o
m
h
o
s
 
J
u
n
e
 
6,
 
19
61
.

S
e
d
i
m
e
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
:
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
6
7
,
0
0
0
 
p
p
m
 
Au

g.
 
31
, 

19
57

; 
m
i
n
i
m
u
m
 
d
a
i
l
y
,
 
56
 
p
p
m
 
Fe

b.
 

2,
 
19

58
.

S
e
d
i
m
e
n
t
 
lo
ad
s;
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
1
,
1
0
0
,
0
0
0
 
t
o
n
s
 
Au

g.
 
31

, 
19

57
; 

m
i
n
i
m
u
m
 d
a
i
l
y
,
 
7
2
 
t
o
n
s
 
(
e
s
t
i
m
a
t
e
d
)
 
De

c.
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, 

19
61
. 

R
E
M
A
R
K
S
.
 
R
e
c
o
r
d
s
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s
p
e
c
i
f
i
c
 
c
o
n
d
u
c
t
a
n
c
e
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d
a
i
l
y
 
s
a
m
p
l
e
s
 
a
v
a
i
l
a
b
l
e
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d
i
s
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r
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o
f
f
i
c
e
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S
a
l
t
 
L
a
k
e
 
C
i
t
y
,
 
Ut
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. 

F
l
o
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a
f
f
e
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t
e
d
 
b
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e 
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c.
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to
 
Ja

n.
 
10

.

C
h
e
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c
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l
y
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p
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r
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i
l
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y
e
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c
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1
9
6
1
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S
e
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b
e
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1
9
6
2
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QUALITY OF SURFACE WATERS, 1962

GREEK RIVER BASIN Con t inued 

9-3070. GREEN RIVER NEAR OURAY, UTAH Continued

Suspended sediment, water year October 1961 to September 1962 
/TKiere no concentrations are reported, loads are estimate")/

Day

1..
2..
3..
4..
5..

6..
7..
8.. 
9..

10.. 

11..
12..
13..
14..
15..

16..
17..
IB..
19..
20..

21..
22..
23..
24..

26..
27..
28..
2<9..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7«.
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge 
(cfs)

3140
3190
3340
3800
3490

3100
2830
3200 
6720

4220
3870
3650
3610
3770

4130
3870
3580
3440
3340

3250
3180
3120
3020

2860
2860
2860
2900
2950
2950

108930

Suspended sediment

Mean
concen­ 
tration
(ppm)

2400
1940
1740
1880
1700

1300
1030
2100

5500
2480
2150
2120
2100

2050
2360
2520
2350
1560

1140
1000
860
710

460
460
460
540
568
608

-

Tons
per 
day

A 20300
16700
15700
19300

A 16000

10900
7870

J 21000

62700
25900
21200
20700

A 21400

22900
24700
24400
21800
14100

10000
8590
7240
5790

3550
3550
3550
4230
4520
4840

851940

JANUARY

1900
1900
1900
1900
1900

1900
1900
1900
1900
1900

1900
1500
1500
1500
1500

1500
1500
1500
1500
1500

1500
1500
1500
1500
1500

1500
1500
1500
1500
1500
1500

50900

1300
1300
1300
1300
1300

1300
1300
1300
1300
1300

1300
630
630
630
630

630
630
630
630
630

630
630
630
630
630

630
630
630
630
630
630

26900

NOVEMBER

Mean 
dis­

charge
(cfs)

3000
3010
2950
3020
2940

2900
2840
2660 
2650
2560 

2450
2500
2550
3370
2730

2760
2800
2760
2640
2290

2130
2120
2170
2310
2350 

2510
2730
2930
2980
2930
 

80540

1800
1800
1800
1800
1800

1800
2000
2000
2000
2700

4000
8000

15000
22000
20000

16000
13000
10000
8500
7500

6200
5300
4700
4200
3800

3300
2900
2200
 
 
 

176100

Suspended sediment

Mean

tration 
(ppm)

40
11
92
50
90

90
80
70 
70
60 

60
60
60
71
90

32
00
76
70
52

92
03
47
55 
90

70
20
40
81
21
 

-

Tons
per 
day

4370
4150
3920

A 4480
A 3890

DECEMBER

Mean 
dis­

charge
(cfs)

287C
2870
2840
2810
2830

3840 J 2730
3680 II 250C
3380 |j 2280 
3360 1 2130
3180 

3040
3100
3170
4280

1430 

1100
700
720
800

2870 jl 950

3220
A 3020

2800
A 2640

2180

2250
2310
2030
2210 
3110

A 3860
5310

A 4270
3870
4120
~

101910

FEBRUARY

 
 
 
 
 

_
 
 
 
" 

 
 
 
 
 

 
 
 
 
 

_
 

1730
1590
 

 
 
 
 
 
~

-

; 1100
> 1100

1100
1100
1100

1100
1500
1500
1500
3900

13000
76000

300000
550000
480000

340000
230000
130000
90000
66000

43000
30000
22000
18000
14000

10000
7400
3900
 

1080
1100
1350
1500
1650

1800
1900
1900
1900 
1900

1900
1900
1900
1900
1900
1900

57040

1500
1500
1700
2100
2600

3500
4100
4800
5400
5200

4600
3900
3500
3200
3100

3100
3400
4100
5000
6000

7400
7600
7000
6400
5800

6400
11000
25000
30000
22000

 

2438300

18000

218900

Suspended sediment

Mean

tration 
(ppm)

418
492
480
481
414

436
390
376 
311

 
 
 
 

 
 
 
 
 

 
 
 
 

_
 
 
 
 
 

--

MARCH

Ton.
per 
day

3240
3810

A 3680
3650
3160

3210
2630
2310 
1790
560 

260
72
78

100
170

250
260
480
630
840

1100
1300
1300
1300 
1300

1300
1300
1300
1300
1300
1300

45280

1600
1600
2100
3500
5700

11000
16000
24000
31000
29000

22000
15000
11000
9200
8600

8600
11000
16000
26000
40000

64000
69000
56000
45000
37000

45000
160000
650000
800000
550000
410000

3178900

Computed from partly estimated concentration graph.
Composite period.
Computed from partly estimated concentration graph and subdividing day.



COLORADO RIVER BASIN

GREEN RIVER BASIN Continued 

9-3070. GREEN RIVER NEAR OURAY, UTAH Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
/Where no concentrations are reported, loads are estimated/

Day

1..
2.,
3.,
4..
5..

6..
7..
8..
9..

10..

11..
1?..
13..
14..
15..

16..
17..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cf»)

15000
14000
15000
16000
15500

15000
14000
13000
12200
11200

10500
9500
10000
11000
13000

15000
18000
20000
21500
22300

23000
24000
24800
25300
26000

26800
27500
26000
27000
26200
 

550300

Suspended sediment

Mean
concen­ 
tration 
(ppm)

4680

Tons
per 
day

300000
260000
300000
340000
320000

300000
260000
230000
200000
170000

150000
120000
130000
160000
220000

260000
320000
340000
360000
370000

370000
380000
390000
390000
400000

400000
400000
410000
400000
400000

 

9050000

JULY

20500
20000
19000
17500
16200

15300
14300
13400
12400
11500

10800
10000
9200
8600
8200

7600
7400
7800
7600
7200

6800
6300
6000
5600
5300

5100
4900
4700
4600
4420
4330

302550

877

96000
90000
83000
73000
64000

58000
52000
46000
41000
36000

33000
28000
25000
22000
20000

18000
17000
19000
18000
16000

14000
12000
11000
9400
8400

7800
7100
6500
6200
5700
5500

948600

MAY

Mean
dis­

charge
(cfs)

25000
23000
21000
19000
18000

20000
22500
26000
26000
30000

31000
32000
32500
32000
30500

26500
26000
23500
21500
20000

19000
16000
17000
16500
16000

15500
15200
15000
15000
14600
14700

686700

Suspended sediment

Mean
concen­ 
tration 
(ppm)

__
 
 
 
~

__
 
 
 
 

_
 
 

4860
--

 
 
  .
 
~

__
 
 
 
"

_
 
 

1210
 
 

 

Tons
per 
day

390000
370000
350000
330000
320000

340000
370000
400000
410000
420000

420000
420000
430000
420000
370000

300000
240000
160000
140000
110000

97000
62000
70000
65000
59000

55000
52000
49000
49000
48000
47000

7403000
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charge
(cfs)
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14000
14000
14600
15500
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17000
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20200
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46000
43000
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52000

59000
63000
66000
72000
71000
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63600
66000
72000
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65000
65000
64000
62000
65000

86000
93000
99000
100000
100000

96000
90000
90000
93200
96000
 

2261000

SEPTEMBER

A 5330 1770
A 5780

6160
A 6010
A 5630

5120
4220
3610
3550
2720

2660
A 2350

2040
1720
1630

1760
1560
1560

1770
1730
1690
1670

1630
1590
1550
1510
1480

1460
1420
1360
1350
1320

1300
1310
1320

A 1630 1310
1640 ' 1290

1290 1260

140
140
130
130
130

130
150
166
130
117

129
126
122
108
117

117
111

669
669
607
593
566

572
644
703
530
468

509
491
455
394
417

411
393

119 424
122 432
110 363

100 340
1420 . 1420 210 60S
1500 1560
1220 1520
1220 1490

1210 1520
1130 1400
1040 1440
890 1500
821 1460
812

575 2420
510
430

375
460
455
375
265
 

Total discharge for year (cf s-days) .................................................... 
Total load for year (tons). ............................................................

2090
1730

1540
1740
1770
1520
1140
 

2918290 
26''30S48

A Computed from partly estimated concentration graph.
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QUALITY OF SURFACE WATERS, 1962

GREEN RIVER BASIN Continued 

9-3150. GREEN RIVER AT GREEN RIVER, UTAH ContInued

Suspended sediment, water year October 1961 to September 1962 
/Where no concentrations are reported, loads are estimated/
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677

711

578

572
 

786
811
1210
 

--

Tons
per
day

75pO
7170
7240
6500
6530

7410
8280 
7800
7220
6400

5950
6100
6200
6750
5950

6100
6050
6130
5700
5080

5460 
4550 
3900
3500 
3290

3520
4500
5690
6350
10200
 

183020

FEBRUARY

_
 
 
 
 

__
 
 
 
 

 
 
 
 
~

--
7500
 

5700
 

 
 
 
 
 

_
 
 
 
 
 

--

2300
2300
2300
2300
2300

2300
3600
3600
3600
4400

7800
22000
310000
780000
920000

800000
330000
270000
175000
110000

75000
59000
45000
40000
31000

27000
21000
14000.
 
 
 

4065800

DECEMBER

Mean 
dis­

charge
(cfs)

305C
298C
3050
3110
300C

303C

2650
270C
2460

2110
183C
120C
85C
950

1000
1100
1200
1300
140C 

1500
1700 
180C
200C 

C 2100

21 00
2100
2100
2000
2000
2000

63350

Suspended sediment

Mean
concen­ 
tration 
(ppm)

 
 
 
 
 

672 
621

535
 

 
 

332
 
 

 
 
 
 

 

-

218
 
 
 
 
 

-

Tons
per
day

6500
5500
6500
10000
5000

5500 
5000
3800
3900
3400

2600
2100
1080
1000
1000

1000
1100
1100
1100
1100 

1100
1200 
1200
1200 
1200

1240
1800
2400
2900
3500
4000

90020

MARCH

2220
1560
1450
1560
1940

2310
2900
3600
4370
5370

5740
5050
4460
3960
3520

3260
3160
3210
3660
4700

5180
6440
8120
7530
6480

5740
6260
11200
22200
30700
24300

202150

951
570
511
570
745

930
1280
1750
2290
2830

3030
2640
2410
1680
1260

966
879
923
1210
2360

930
060
840
390
720

400
000
800

1 000
2 500
21700

"

A   5700
A 2400
A 2000

2400
A 3900

A 5800
A 10000
A 17000
A 27000
A 41000

A 47000
A 36000

29000
A 18000
A 12000

A 8500
7500

A 8000
A 12000
A 30000

A 41000
88000

A 150000
A 130000
A 100000

83700
84500
296000

A 1100000
2030000
1420000

5848400

S Computed by subdividing day.
A Computed from partly estimated
C Composite period.

oncentration graph.



COLORADO RIVER BASIN

GREEN RIVER BASIN Continued 

9-3150. GREEN RIVER AT GREEN RIVER, DTAH Continued

Suspended sediment, vater year October 1961 to September 
/Where no concentrations are reported, loads are

1962 Cont inued 
jstimated/

Day

'..

4..

6.. 
7..
8.. 
9.. 

10..

11.. 
1?.. 
13.. 
14.. 
15..

16.. 
17.. 
18.. 
19..

21.. 
22..

74.. 
25..

26.. 
27.. 
?P..

30.. 
31..

Total

1.. 
?..

4..

6..

0..

10..

11.. 
12..
11.. 
14.. 
15..

16.. 
17.. 
18.. 
19..

21..

24..
7*..

2*..

'9..

3i..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

1"""

15SOO
14300

1*400 
15700 
1500^
I440n
11500

 moo
12000 
10500 
10400 
10900

11700 
14000 
16900 
20400

22400 
73600

25100 
25200

75100 
75ROO 
26500

27900

5*1000

19400 

19700

18400 

1 7400

15900 

14400

12100
11700

1 040" 
95RO 
8860 
R4l 0 
8200

7SOO 
7410 
7140 
7140

71RO

MQi 
5811
5170
5051

4<0<-

41F.1

Suspended sediment

Mean 
concen­ 
tration
(ppm)

17100

14900 
12500

12100 
12100 
11000 
linoo 
°600

R110 
6*90 
5960 
5920 
5460

5720 
7130 
8710 
9480

6290 
5900

 =630

5420

 

per 
day

799000

636000 
483000

567000 
513000 

A 450000 
428000 
350000

2S7000 
214000 
169000 
166000 
161000

1B1000 
266000 
397000 
572000

500000 
480000

426000 
401000

382000 
380000 
390000

408000

175R7000

JULY

1740 
7080

1970

1621 
1620

1230 
578

n<S4 
654
on

869

700

37' 
514

  

* [ > 

3«n 

'09

  

""74

Total discharge for yeai 
Total load for year (tot

91100 
10ROOO

100000 
97600

69500 
63000

40200
17500

 >5100 
1*900 
19400
19000

19700 

14700

'730 
9010

8900

R^70 
7060 
5510

4710

]?ooo

4?on

MAY

Mean 
dis­ 

charge
(cfs)

77100 
26000 
23600 
20500 
18300

17700 
18800 
71500 
24100 
26400

78700 
30400 
31100 
31500 
31600

31200 
29900 
26300 
22700

18800 
17300 
16400 
16000 
15600

15100 
15000 
14800 
14600 
14500 
14600

680400

Suspended sediment

Mean 
concen­ 
tration
(ppm)

5000 
4720 
6400

3860

3160 
3720 
5430 
5010 
4600

4800 
5320 
4340 
4330 
4180

4740 
4620
4040

2650 
2630

2480 

2140

1RSO 
1730 
1710

 

AUGUST

4060 
3940 
3940 
4050 
4080

4050 
3910 
3770 
3550 
3370

3240 
3110 
2980 
7880 
2760

76*0 
2530 
2460 
7470 
7370

7780
2220 
7720 
7170 
7110

'"60 

2060 
2020 
1980 
1900 
1830

348

308 
249 
296

265 
296 
426 
309 
2*5

256

369 
133 
130

209

105 

157

130

165 
226 
7 = 7 
759

Tons 
per 
day

366000 
331000 
408000 
280000 
191000

151000 
189000 
315000 
326000 
326000

372000 
437000 
364000 
368000 
357000

399000 
373000 
287000 
220000

135000 
123000 
120COO 
107000 
97000

67200 
81000 
80000 
74100 
67700 
67400

7277400

3630 
3500 
3280 
2720 
 >260

2900 
'120 
4340 
7960 
7140

2260 
2700 
3130 
1030 
976

R87 
12"0 
1390
1000

672

966
900 
R40 
762
800

S3" 

916 
I23C 
1370 
135(0 
1200

JUNE

dis­ 
charge 
(cfs)

14300 
14600 
14100 
13600 
14500

15200 
16000 
16300 
17300 
17600

17700 
17300 
17300 
17300 
17700

18700 
19300 
19700 
19900 
19900

19500 
19700 
19900 
20200 
20800

21300 
21200 
20600 
20300 
19600

Suspended sediment

Mean

tration
(ppm)

1700

1570 
2070

1770 
1920 
1900 
2170 
2040

1790 
1810

1720 
1800

2020 
2030

1900

2030 
L610

2600

2010 
1940 
1890 
1960 
1970

~

Tons 
per 
day

65600 
63000 
61000 
57700 
81000

72600 
82900 
83600 
101000 
96900

85500 
84500 
84000 
80300 
86000

96000 
105000 
108000 
110000 
102000

100000 
108000 
86500 
110000 
146000

116000 
11LOOO 
106000 
107000 
104000

2'01100

SEPTEMBER

1810 
1790 
1750 
1660 
1640

1600 
1540 
1500 
1450 
1430

1410 
1380 
1360 
1320 
1290

1270 
1250
1200 
1200 
1720

2510 
2950 
1790 
1360 
1470

1491 
1540 
319" 
2340 
1680

49410

22!
116

92

77 
91

70

59 

58

34 
33 
44
54

33000 
33000 
5900 
2610 
1500

1160 
54000 
18000 
1500

 

IS).............................................................

1100 
1070 
548 
450 
407

360 
320 
369 
310 
270

240
220 
210 
207 
160

160 
115 
107 
!43

A 180

J 620000 
273000 
28500 
9580 

A 6000

A K 200 
4820 

J 590000 
J 141000 

6800

1690866

2938440 
37470517

Computed from partly estimated concentration graph.
Computed from partly estimated concentration graph and subdividing day.
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COLORADO RIVER BASIN

SAN JUAN RIVER BASIN Continued

9-3555. SAN JUAN RIVER NEAR ARCHULETA, N. HEX. Continued" 

Suspended sediment, «ater year October 1961 to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
a..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge 
(cfs)

750
666
638
610
571

564
545
532

1190
2260

1330
1000
973
886
928

928
910
910
886
854

822
782
790
758
715

687
673
680
673
736
862

26109

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

238
144
145
97
92

482
178
70

4260
7000

1350
402
242
168
161

160
122
142
124
134

115
105
129
109
110

102
111
88
71
73

700

~

Tons 
per 
day

482
259
250
160
142

734
262
101

S 19800
42700

4850
1090
636
402
403

401
300
349
297
309

255
222
275
223
212

189
202
162
129
145

1630

77571

JANUARY

210
210
210
220
230

240
250
260
260
250

240
230
220
230
230

240
250
270
280
290

300
300
300
280
270

250
250
250
250
250
250

7770

21
31

152
173
151

200
225
303
230
120

98
74
60
81
92

99
75

108
159
161

206
230
208
228
128

145
115
90

158
198
182

-

12
18
86

103
94

130
152
213
161
81

64
46
36
50
57

64
51
79

120
126

167
186
168
172
93

98
78
61
107
134
123

3130

NOVEMBER

Mean 
dis­ 

charge 
(cfs)

894
830
700
600
600

570
540
550
560
530

540
540
520
480
468

584
558
584
564
526

532
578
493
480
532

584
652
545
512
506
 

17152

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

720
795
494
209
86

71
88

207
68
82

49
64
42
41
50

61
78
58
69
82

71
71
73
60
51

85
131
96
65

168
 

~

Tons 
per 
day

1740
1780
934
339
139

109
128
307
103
U7

71
93
59
53
63

96
118
91
105
116

102
111
97
78
73

134
231
141
90

230
 

7848

FEBRUARY

260
280
300
350
400

500
600
800

1100
1250

1250
1150
1450
1550
1200

1150
1200
1000
750
700

650
550
530
500
450

387
340
301
 
 
 

20948

195
210
232
225
280

337
305
327
250
465

650
620
855

2690
2920

3000
2030
2100
1240
1030

650
420
450
430
320

211
205
162
 
 
~

"

137
159
188
213
302

455
494
706
742
1570

2190
1930
3350

11300
9460

9320
6580
5670
2610
1950

1140
624
644
581
389

220
188
132
 
 
~

63144

DECEMBER '

Mean 
dis­ 

charge
(cfs)

545
519
493
500
444

438
387
300
200
150

130
120
150
200
270

300
300
290
285
280

280
290
290
270
270

270
265
250
230
210
210

9136

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

125
60
51
49
64

70
91

114
107
123

94
55
79

173
150

202
169
248
173
248

150
139
130
101
89

 
 
 
 
 
 

 

Tons 
per 
day

184
84
 68
66
77

83
95
92
58
50

33
18
32
93

109

164
137
194
133
187

113
109
102
74
65

E 60
E 50
E 40
E 30
E 20
E 16

2636

MARCH

274
438
474
444
426

414
456
545
584
571

456
409
398
409
392

398
519
680
862
1170

1140
1080
982
878
902

1160
1500
1960
2220
2090
1670

25901

150
152
168
162
158

112
219
310

1060
1150

620
310
190
140
130

75
175
375

2790
5820

5450
3430
1840
1390
860

5090
7200
8200
6100
3350
2000

 

111
180
215
194
182

125
270
456
1670
1770

763
342
204
155
138

81
245
689-

S 6820
18400

16800
10000
4880
3300
2090

S 17300
29200
43400
36600
18900
9020

224500

E Estimated.
S Computed by subdividing day.



QUALITY OF SURFACE WATERS, 1962 

SAN JUAN RITER BASIN Continued

9-3555. SAN JUAN RIVER NEAR ARCHUIETA, N. HEX. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
2*..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge 
(cfs)

1400
1600
2060
2370
2640

2660
2660
2740
2780
2780

2620
2*90
2730
3Z70
3890

4600
5190
5490
5680
5650

7520
7010
5750
5070
5230

5580
5610
5Z10
4940
4600
 

121820

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

1520
2510
2870
4270
2250

2000
1310
1040
1010
1040

740
700

1110
1660
1790

2130
1200
1250
800
800

590
395
247
218
243

250
182
147
138
162
 

-

Tons 
per 
day

5750
10800
16000
27300
16000

14400
9410
7690
7580
7810

5230
4710
8180
14700
18800

26500
16800
18500
12300
12200

12000
7480
3830
2980
3430

3770
2760
2070
1840
2010
 

302830

JULY

432
404
456
512
558

584
620
635
645
652

652
666
673
666
652

645
645
638
645
638

638
638
652
694
680

687
687
687
687
680
680

19428

394
322
160
130
110

107
78
76
80
64

47
46
45
36
29

25
30
23
20
13

16
17
14
17
18

16
18
16
17
17
13

 

S 511
351
197
180
166

169
131
130
139
113

83
83
82
65
51

44
52
40
35
22

28
29
25
32
33

30
33
30
32
31
24

2971

MAY

Mean 
dis­ 

charge
(cfs)

3930
3220
3050
3270
3780

4290
4'10
5230
5680
5700

5800
5940
5800
5100
4270

3570
3160
2820
2580
2600

2550
2560
2620
2760
3000

3160
3130
3250
2790
2420
2200

114940

Suspended sediment

Mean

tration 
(ppm)

199
600
476
301
250

240
340
275
332
354

232
192
190
144
158

134
314
436
474
650

612
478
650
418
428

254
242
348
359
526
870

-

Tons 
per 
day

2110
5220
3920
2660
2550

2780
4320
3880
5090
5450

3650
3080
2980
1980
1820

1290
2680
3320
3300
4560

4210
3300
4600
3110
3470

2170
2050
3050
2700
3440
5170

103890

AUGUST

666
666
638
638
631

631
624
624
624
610

610
604
604
597
512

345
345
345
345
345

355
450
500
315
315

315
320
320
325
320
315

14854

17
14
11
10
12

9
10
11

1

1
1

 

31
25
19
17
20

15
16
19
15
23

12
8

11
14
10

1

329

JUNE

Mear 
dis­ 

charge
(cfs)

2300
2420
2720
3000
3400

3620
3800
3820
3610
3560

3640
36SO
3750
3820
37TO

3420
3000
255"
2340
2610

2800
27* n
2730
2610
2520

24CO
1710
158
214
248
~

83030

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

850
610
365
535
410

540
330
290
275
445

204
175
158
124
131

100
152
334
312
291

282
238
158
145
258

252
240
103
38
34
 

--

Tons 
per 
day

5280
3990
2680
4330
3760

5280
3390
2990
2680
4280

2000
1740
1600
1280
1330

923
1230
2300
1970
2050

2130
1760
1160
1050
1760

1630
1110
44
22
23
 

65772

SEPTEMBER

315
315
315
315
315

310
315
310
315
375

2*7
3C1
3C1
3C6
3C6

310
310
310
320
315

320
325
325
310
310 .

315
315
320
2£3
2£3
 

94S-2

4
17
5

10
5

6
4
3
3
7

8
10
8
6
3

5
6
9
6
5

5
2
3
5
7

17
13
13
5
4
 

 "

3
14
4
9
4

5
3
3
3
6

6
8
7
5
2

4
5
8
5
4

4
2
3
5
6

16
12
12
4
3
 

175

Total discharge for year (cf s-days) ....................................................... .47058O
Total load for year (tons) ................................................................ .854796

S Computed by subdividing day.
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COLORADO RIVER BASIN

SAN JUAN RIVER BASIN Continued

9-3570. SAN JUAN RIVER AT HLOOKFIELD, N. HEX. Continued 

Suspended sediment, water year October 1961 to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge 
(cfs)

825
752
627
588
575

562
549
588

1310
2760

1710
1160
1070
978
930

840
890
915
885
810

710
696
627
682
654

627
614
614
640
668
780

26636

230
230
230
240
250

260
270
280
280
280

260
250
240
240
250

260
270
280
290
300

310
310
310
300
280

270
260
260
260
260
260

8270

Suspended sediment

Mean 
concen­ 
tration
(ppm)

2430
1820
1330
1980
1790

1480
1910
1910

12800
24300

8700
4000
3500
2530
2320

1770
1290
1580
1890
1810

1470
1070
1080
1580
2210

1720
1810
1710
1430
1760
2360

-

Tons 
per 
day

5410
3700
2250
3140
2780

2250
2830
3030

S 81200
181000

40200
12500
10100
6680
5830

4010
3100
3900
4520
3960

2820
2010
1830
2910
3900

2910
3000
2830
2470
3170
4970

412000

JANUARY

350
410
400
630
760

400
490
660
660
460

540
450
460
325
340

380
520
680
600
760

420
410
410
435
260

375
275
275
290
285
320

-

217
255
248
408
513

281
357
499
499
348

379
304
298
211
230

267
379
514
470
616

351
343
343
352
197

273
193
193
204
200
225

10200

NOVEMBER

Mean 
dis­ 

charge
(cfs)

795
780
696
498
486

575
654
562
682
588

536
523
601
523
414

523
486
523
575
562

523
575
536
498
549

627
710
738
640
627
 

17605

260
270
280
310
370

450
550
810
1120
1400

1420
1300
1190
1400
1350

1210
1240
1090
825
682

600
520
500
450
400

350
300
270
 
 
 

20917

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

2950
3900
3780
2000
1500

795
930
1070
1350
1180

1280
1000
1000
910
900

920
1380
1400
1400
1420

1240
710
680
770
1040

990
950
1000
900
900
--

 

Tons 
per 
day

6330
8210
7100
2690
1970

1230
1640
1620
2490
1870

1850
1410
1620
1290
1010

1300
1810

B 2000
B 2200

2150

1750
1100
984
1040
1540

1680
1620
1990
1560
1520
 

66800

FEBRUARY

340
390
420
460
1120

1580
3900
7300
18500
29100

27500
21500
13900
18000
9500

10800
9500
7200
4000
2700

2220
1560
3150
1310
1680

1600
1010
971
 
 
 

-

239
284
318
385

1120

1920
5790

16000
55900
110000

105000
75500
44700
68000
34600

35300
31800
21200
8910
4970

3600
2190
4250
1590
1810

1510
818
708
 
 
 

638000

DECEMBER

Mean 
dis­ 

charge
(cfs)

562
523
498
486
438

438
438
402
300
200

150
130
150
230
300

320
320
310
310
300

300
320
320
300
300

300
300
270
250
230
230

9925

250
357
450
400
400

400
430
480
510
601

486
440
425
390
370

368
414
562
855
1110

1260
1120
1010
1030
962

1230
1560
1930
2320
2390
1990

26500

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

810
860
700
720
680

590
920
1290
1030
970

720
785
860
350
710

730
320
350
510
270

190
325
535
600
500

440
660
710
645
490
320

 

MARCH

1510
838
739
992
1340

1370
987
975

1240
1650

1660
970
760
600
670

770
830

1050
1460
6830

9400
7000
4600
4300
2600

4700
10000
11000
9200
6000
5400

 

Tons 
per 
day

1230
1210
941
945
804

698
1090
1400
834
524

292
276
348
217
575

631
276
293
427
219

154
281
462
486
405

356
535
518
435
304
199

17400

1020
808
898

1070
1450

1480
1150
1260
1710
2680

2180
1150
872
632
669

765
928
1590
3370

S 24200

32000
21200
12500
12000
6750

15600
42100
57300
57600
38700
29000

375000

S Computed by subdividing day.
B Computed from estinated-concentration graph.



QUALITY OF SURFACE WATERS, 1962 

SAN JUAN RIVER BAS IN Continued

9-3570. SAN JUAN RIVER AT HLOOMFIELD, N. HEX. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
$ .
*..
5..

6..
7..
8..
9..
10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
*..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cf»)

1460
1710
2340
2720
2900

2900
2900
2950
2950
3060

2850
2670
2850
3370
*090

4810
5*10
5610
57*0
6210

7070
6710
55*0
5300
5510

5770
5850
5560
5300
5100

--

127210

Suspended sediment

Mean

tration
(ppm)

3280
3*80
4520
5510
4870

3360
29*0
2690
2650
2130

2020
18*0
2020
2950
*130

*720
4380
3530
3550
3180

3000
2*10
2020
1350
1010

1280
1330
1*20
730
880
 

-

Tons
per 
day

12900
16100
28600
40500
38100

26300
23000
21*00
21100
17600

15500
13300
15500
26800
45600

61300
6*000
53500
55000
53300

57300
*3700
30200
19300
15000

19900
21000
21300
10*00
12100
 

900000

JULY

357
414
368
426
426

438
450
450
438
*50

462
462
*7*
*98
510

523
510
510
498
*50

438
*86
*7*
536
510

536
523
523
523
523
523

1*709

102
508
259
129
98

8*
80
68
68
57

42
51
50
33
36

30
33
28
33
22

59
28
32
37
46

18
26
30
26
40
27

-

98
568
257
1*8
113

99
8 100

83
80
69

52
6*
6*
**
50

*2
*5
39
**
27

70
37
41
5*
63

26
37
42
37
56
38

2590

MAY

Mean 
dis­

charge
(cfs)

4500
3630
3200
3370
3870

*330
4780
5170
5*10
5*80

5*80
5560
5590
5070
45*0

3850
3370
2890
2670
2500

2610
2650
2560
2610
2760

2890
2810
3000
2800
2500
2300

11*750

Suspended sediment

Mean
concen­ 
tration
(ppm)

900
1250
915
820
8*5

870
885
800
700
625

630
550
525
500
525

415
355
*95
560
725

575
*20
425
445
605

1260
555
488
237
335
595

 

Tons
per 
day

10900
12300
7910
7*60
8830

10200
11*00
11200
10200
9250

9320
B 8300

7920
68*0
6440

4310
3230
3860
4040
4890

4050
3010
29*0
31*0
4510

9830
4210
3950
1790
2260
3690

202000

AUGUST

523
523
486
62
62

50
50
50
38
26

38
50
50
7*
7*

250
220
2*0
250
2*0

220
250
536
270
200

220
220
210
190
180
171

10823

23
67
23
1*
15

16
13
13
6

12

30
15
19
57
7

10
8
6
7
8

19
6

18
11
7

2
15
13
10
12
7
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95
30
17
19

19
16
16
7

1*

35
18
23
73
9

7
5
*
5
5

11
*

26
8
*

1
9
7
5
6
3

533

JUNE

Mean 
dis­

charge
(cfs)

2300
2320
2590
2850
3200

3*90
3680
3750
3*90
3*90

3*90
3610
3660
3700
3630

33*0
3000
,2500
2300
23*0

2610
27*0
27*0
2700
2520

2*30
2230
700
99

260
 

8175?

Suspended sediment

Mean
concen­ 
tration
(ppm)

455
380
*75
535
580

560
410
550
440
*55

410
445
330
265
330

270
187
31*
2*0
265

*35
320
260
225
3*5
'265

230
112
60
6*
 

 

Tons
per 
day

2830
2380
3320
4120
5010

5280
*070
5570
4150
4290

3860
4340
3260
2650
3230

2*30
1510
2120
1*90
1670

3070
2370
1920
16*0
2350

17*0
1380
212
16
*5
 

82300

SEPTEMBER

180
220
220
220
220

19C
200
230
220
210

210
171
2*0
230
250

2*0
250
2*1
200
220

220
200
230
280
270

30<
33J
324
25C
210
 

6982

12
10
16
11
8

22
33
17
10
5

7
1
*
1
5

*
8

19
10
7

400
208
59
26
15

3*5
1330
360
*7
46
 

 

6
6

10
7
5

11
18
11
6
3

*
T

3
1
3

3
5

12
5
*

238
112
37
20
11

S 311
1200
315
32
26
 

2*20

Total discharge for year (cfs-days). 
Total load for year (tons)..........

..466087

.2709243

S Computed by subdividing day.
T Less than 0.50 ton.
B Computed from estimated-concentration graph.
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COLORADO RIVER BASIN

SAN JUAN RIVER BASIN Continued 

9-3645. ANIMAS RIVER AT FARIIINGTON, N. HEX. Continued

Suspended sediment, water year October 1961 to Se

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
<>..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cfs)

530
490
450
434
426

403
382
382
670
730

588
546
562
546
579

597
651
680
690
660

633
633
615
579
554

536
530
530
530
514
530

17182

Suspended sediment

Mean
concen­ 
tration
(ppm)

400
420
645
425
280

255
205
250

19000
8200

1180
730
630
595
820

835
1030
1020
955
840

800
770
770
410
390

400
395
350
315
295
330

"

Tons
per 
day

572
556
784
498
322

277
211
258

K 40000
16200

1870
1080
956
877

1280

1350
1810
1870
1780
1500

1370
1320
1280
641
583

581
565
501
451
409
472

82224

JANUARY

290
270
250
250
260

290
320
320
290
250

230
220
270
300
300

270
270
300
330
330

320
300
280
280
300

300
300
300
285
285
291

8851

102
109
88

121
132

152
260
320
239
177

92
151
204
214
123

123
294
323
282
337

345
300
174
213
162

172
139
103
98

104
102

-

80
79
59
82
93

119
225
276
187
119

57
90

149
173
100

90
214
262
251
300

298
243
132
161
131

139
113
83
75
80
80

4540

NOVEMBER

Mean 
dis­

charge
(cfs)

546
538
522
458
458

450
442
426
442
442

434
442
.458
450
442

442
442
442
442
410

403
434
410
389
389

410
418
396
396
389
~

13162

285
297
297
340
450

382
389
482
522
538

490
474
522
506
442

396
426
368
316
316

354
310
297
269
274

269
269
258
 
 
 

10538

Suspended sediment

Mean
concen­ 
tration 
(ppm)

485
 685
605
345
265

210
115
160
220
215

210
240
265
270
255

225
230
250
225
155

145
180
135
141
112

118
115
60

100
105
 

-

Tons
per 
day

715
995
853
427
328

255
137
184
263
257

246
286
328
328
304

269
274
298
269
172

158
211
149
148
118

131
130
64

107
110
 

8514

FEBRUARY

94
101
157
164
222

220
272
650

1420
1960

1850
1200
1370
1330
800

570
580
760
340
207

278
305
352
251
247

228
171
262
 
 
 

--

72
81

126
151
270

227
286
846

2000
2850

2450
1540
1930
1820
955

609
667
755
290
177

266
255
282
182
183

166
124
182
 
 
~

19742

Dt ember 1962

DECEMBER

Mean 
dis­

charge
(cfs)

389
382
375
382
347

334
334
310
316
316

300
270
165
290
340

330
330
320
275
285

300
320
300
270
250

250
270
270
280
300
300

9500

Suspended sediment

Mean
concen­ 
tration 
(ppm)

107
99

111
118
63

78
84
97
99
155

151
173
245
272
270

329
214
205
207
191

150
142
151
82
83

85
90
70
60
91
76

~

Tons
per 
day

112
102
112
122
59

70
76
81
84

132

122
126
109
213
248

293
191
177
154
147

122
123
122
60
56

57
66
51
45
74
62

3568

MARCH

218
248
269
274
269

269
291
297
297
303

269
248
232
258
227

253
258
269
269
279

328
316
297
297
297

310
347
418
514
562
530

9513

284
279
292
204
210

220
228
281
272
352

233
171
144
115
100

83
63

392
424
510

820
1000
550
380
280

660
1050
1450
1820
1820
1300

 

167
187
212
151
153

160
179
225
218
288

169
114
90
80
61

56
44

285
308
384

726
853
441
305
225

552
984
1640
2530
2760
1860

16407

K Computed from estlmated-concentration graph and subdividing day 

747-551 O - 64 - 10



QUALITY OF SURFACE WATERS, 1962 

SAN JUAN RIVER BASIN Continued

9-3645. AKIHAS RIVER AT FARHIHGTOH, N. HEX. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
1*..
15..

16..
17..
18..
19..
20..

21..
22..
23..
2*..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
1*..
15..

16..
17..
18..
19..
20..

21..
22..
23..
2*..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(crs)

51*
522
579
615
680

651
660
710
710
660

588
530
606
826
1260

1590
1880
22*0
2*30
2560

26*0
2260
1900
1980
2290

2370
2180
1950
1900
1780
 

*2061

2650
2330
1950
1780
1680

1700
1*90
1520
1**0
1310

1200
1150
1090
1080
892

837
760
7*0
670
680

670
651
651
615
651

660
624
538
506
4*2
*90

33**7

Suspended sediment

Mean 
concen­ 
tration
(ppm)

830
990
1*20
1280
1310

1800
1210
1*30
1500
1120

980
810
920

2790
*720

4770
2690
3220
3020
2930

2810
1*70
1390
1250
1*20

1390
8*0
1200
660
400
 

~

Tons 
per 
day

1150
1*00
2220
2130
2*10

3160
2160
2740
2880
2000

1560
1160
1510

S 6880
16100

20500
13700
19500
19800
20300

20000
8970
7130
6680
8780

8890
49*0
6320
3390
1920
 

220280

JULY

160
116
71
74
48

33
51
45
40
42

26
32
26
22
20

22
22
23
27
31

31
28
26
27
30

32
69
40
2*
34
30

 

11*0
730
37*
356
218

151
205
185
156
1*9

8*
99
77
6*
*8

50
*5
*6
49
57

56
49
*6
*5
53

57
116
58
33
*1
40

4877

MAY

Mean 
dis­ 

charge
(cfs)

1490
1320
1360
1600
1950

2240
2500
2810
3010
3520

3740
3960
3740
3180
2580

2020
nio
1460
1220
1180

1360
1440
1260
1360
1680

1730
1600
1710
1490
1320
1240

62780

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

790
1180
1350
1030
400

680
1380
1130
1780
1820

1230
1220
990
850
390

250
258
165
112
84

240
128
150
220
300

970
310
180
130
180
165

-

AUGUST

474
450
410
389
340

322
263
237
191
174

167
167
178
182
152

141
138
128
99

107

122
138
128
112
107

96
82
69
65
56
50

5734

28
40
45
50
27

65
26
17
22
19

21
36
6

14
9

12
15
19
20
11

19
17
13
27
9

17
7

16
16
18
11

--

Tons 
per
day

3180
4210
4960
4*50
2110

4110
9320
8570
14500
17300

12400
13000
10000
7300
2720

1360
1190
650
369
268

881
498
510
808
1360

4530
1340
831
523
642
552

134442

36
B 50

50
53
25

57
18
11
11
9

1

B

428

JUNE

Mean 
dis­ 

charge 
(cfs)

1330
1520
18*0
2020
2140

2480
2770
2600
2500
2810

3010
3160
3270
3*60
3240

2480
2020
15*0
1520
2120

2690
2640
2650
2600
2410

2330
2350
2350
2260
2480
 

72590

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

220
220
350
480
*95

560
615
500
450
435

405
405
495
445
450

270
175
108
120
172

324
417
305
215
250

222
222
168
154
198
 

-

Tons 
per 
day

790
903
1740
2620
2860

3750
4600
3510
3040
3300

3290
3460
4370
4160
3940

1810
954
449
492
985

2350
2970
2180
1510
1630

1400
1410
1070
940
1330
 

67813

SEPTEMBER

56
55
53
58
67

67
69
71
89
96

102
96
96
94
91

89
89
107
107
107

141
243
506
506
434

482
498
482
538
466
 

5955

14
27
25
15
12

10
10
17
9
5

16
14
15
17
13

20
15
28
26
18

40
183
283
135
62

392
1350
970
1260
1120
 

~

2
4
4
2
2

2
2
3
2
1

4
4
4
4
3

5
4
8
8
5

15
S 144

387
184
73

S 829
1820
1260
1830
1410
 

8025

Total discharge for year (cfs-days) ........................................................ 291313
Total load for year (tons) ................................................................ .570860

S Computed by subdividing day,
B Computed from estimated-concentration graph.
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QUALITY OF SURFACE WATERS, 1962

SAN JUAN RIVER HAS IN Continued

9-3680. SAN JUAN RIVER AT SHIPROCK, N. HEX. Continued

Suspended sediment, water year October 1961 to Se

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..
10..

11..
12..
13..
1*..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..

24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge 
(cfs)

1380
1160
1000 
923
879

835
795
745

1020
3270

3630
2180
1560
1450
1460

1510
1400
1420
1480
1460

1350
1320
1260
1280
1190

1090
1070
1070
1040
1040
1310

42577

Suspended sediment

Mean

tration 
(ppm)

430
355
295
310
240

350
430
725

2470
29900

17500
6000
2700
1900
1100

765
1090
1690
1560
1190

835
915
630
325
350

280
765
230
170
300

3740

 

Tons
per 
day

1600
1110

773
570

789
923
1460

S 13300
S 286000

172000
35300
11400
440
340

120
120
480
230
690

3040
3260
2140
1120
1120

B 820
2210
664
477

B 840
13200

591332

JANUARY

520
500
500
500
520

540
570
600
580
560

530
530
550
560
560

530
540
550
580
600

600
600

550
550

550
550
550
550
600
600

17220

56
64
95

280
387

448
510
367
275
183

82
56
70
60
60

69
40
71
78

169

145
500

175
155

205
300
300
125
65
130

 

79
86
128
378
543

653
785
595
431
277

117
80

104
1
1

9
8

1 5
122
274

235
810

260
230

304
446
446
186
105
211

8823

NOVEMBER

Mean 
dis­

charge
(cfs)

1620
1640

1260
1070

1010
1030
989
1030
1000

1000
956
989
1000
868

805
956
1010
1080
,1070

1030
1030
1000
934
945

978
1040
978
956
956
 

31820

Suspended sediment

Mean
concen­ 
tration
(ppm)

3780
3130

2000
1290

1020
790
720
1230
990

880
650
570
790
510

400
600
400
105
105

85
320
270
210
100

65
70

255
425
125
~

 

Tons
per 
day

16500
13900
12700 
6800
3730

2780
2200
1920
3420
2670

2380
1680
1520
2130
1200

869
B 1500

1090
306
303

236
890
729
530
255

172
197
673

1100
323
"

84703

FEBRUARY

600
600
600
650
700

800
950
1100
1600
2400

2500
2240
2020
2110
2160

1930
1930
1690
1320
1160

1090
1040

894
844

886
811
725
 
 
 

36288

290
380
240
390
838

496
385

6000
19000
22300

20000
19000
7700
9700
9400

6800
6100
4900
3800
2100

1330
1010
580 
670
505

440
300
160
 
 
 

" 

470
616
389
684

1580

1070
988

17800
82100
145000

135000
115000
42000
55300
54800

35400
31800
22400
13500
6580

3910
2840
1470 
1620
1150

1050
657
313
 
 
 

775487

it ember 196?

DECEMBER

Mean 
dis­

charge 
(cfs)

934
923
901 
890
890

879
699
663
637
600

550
450
400
500
600

700
650
650
650
630

630
650
650
620
600

580
550
550
530
530
530

20216

' Suspended sediment

Mean
concen­ 
tration
(ppm)

80
85
80 
75
180

no
65
85
95
160

190
280
230

1600
1800

880
520
408
368
314

280
352
220
132
52

70
85
80

100
112
83

"

Tons
per 
day

202
212
195 
180
433

261
123
152
163
259

282
340
248

2160
2920

1660
913
716
646
534

476
618
386
221
84

110
126
119
143
160
119

15161

MARCH

680
666
755
811
795

803
811
878
938
956

920
835
787
779
779

771
771
878

1050
1220

1420
1500
1310 
1290
1210

1290
1520
1850
2360
2780
2650

36063

150
220
230
250
220

205
195
300
420
530

830
700
222
248
210

253
266
460
580

5400

9800
8600 
5800
3300
2600

2200
4100
9000
9700
9500
5800

 

275
396
469
547
472

444
427
711

1060
1370

2060
1580
472
522
442

527
554
1090
1640

17800

37600
34800 
20500
11500
8490

7660
16800
45000
61800
71300
41500

389808

S Computed by subdividing day.
B Computed from estimated-concentration graph.



COLORADO RIVER HAS IK

SAN JUAN RIVER BASIN Continued 

9-3680. SAN JUAN RIVER AT SHIPROCK, N. HEX. Continued

Suspended sediment, water year October 1961 to September 1962   Continued

Day

I..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

2230
2110
2370
2920
3320

3500
3720
3740
3640
3520

3360
3080
3030
3450
4790

5730
6980
7490
8280
9000

9460
9380
7860
6730
7020

7700
7820
7490
7020
6730
~

163470

Suspended sediment

Mean
concen­ 
tration
(ppm)

4200
3700
3700
4000
6700

5000
3100
2360
2600
2300

2170
1800
1420
2150
4100

4950
4600
3500
3000
3450

2200
1600
1260
1200
1400

1400
820
700
700
710
 

 

Tons
per 
day

25300
21100
23700
31500
60100

47200
31100
23800
25600
21900

19700
15000
11600
20000
53000

76600
86700
70800
67100
83800

56200
40500
26700
21800
26500

29100
17300
14200
13300
12900
 

1074100

JULY

2710
2520
2290
2040
1960

1880
1760
1770
1710
1630

1540
1430
1500
1400
1240

1150
1060
974
903
860

878
903
912
894
929

912
852
740
666
596
645

41254

170
150
110
180
180

560
370
160
130
290

420
420
120
190
60

24
215
250
50
40

26
120
190
110
100

120
140
60

100
240
85

 

1240
B 1000

680
991
953

2840
B 1800

765
600
1280

1750
1620
486
718
201

75
615
657
122

B 90

62
293
468
266
251

295
322
120
180
386
148

21274

MAY

Mean 
dis­

charge
(cfs)

6030
5050
4690
4660
5290

6360
6980
8120
8410
9000

9330
9250
9250
8490
7320

5770
4760
4230
3630
3420

3450
3930
3790
3470
3760

4230
4020
4360
4050
3600
3300

172000

695
575
652
527
457

494
445
433
388
335

335
310
315
325
292

292
234
135
102
74

72
69
105
224
188

112
94
82
74
69
64

8568

Suspended sediment

Mean
concen­ 
tration 
(ppm)

740
1220
900
820
1100

1150
1180
1180
1100
1300

1080
780
700
650
600

500
440
395
350
430

470
1020
500
330
460

390
320
440
360
265
310

-

Tons
per 
day

12000
16600
11400
10300

B 16000

19700
22200
25900
25000
31600

27200
19500
17500
14900
11900

7790
5650
4510
3430
3970

B 4400
10800
5120
3090
4670

4450
3470
5180
3940
2580
2760

357510

AUGUST

115
150
190
123
100

85
65
24
32
12

15
11
19
51
37

53
29
12
10
34

24
23
45
120
70

30
55
66
99
64
40

 

216
233
334
175
123

113
78
28
34
11

14
9

16
45
29

42
18
4
3
7

5
4

13
73
36

9
14
15
20
12

B 7

1740

JUNE

Mean 
dis­

charge
(cfs)

3180
3280
3790
4460
4720

5510
5950
6250
5730
5880

6320
6400
6660
6810
6660

5920
4890
4050
3450
3990

5050
5290
5080
5020
4790

4560
4290
3600
2630
2330
 

46540

Suspend vl sediment

Mean
concen­ 
tration 
(ppm)

390
340
380
510
580

690
650
550
410
1070

580
1000
430
600
520

260
310
185
230
255

220
220
250
240
190

190
160
290
220
190
 

~

Ton.
per 
day

3350
3010
3890
6140
7390

10300
B 10000

9280
6340
17000

9900
17300
7730
11000
9350

4160
4090
2020
2140
2750

3000
3140
3430
3250
2460

2340
1850
2820
1560
1200
"

172190

SEPTEMBER

62
88

128
109
52

132
180
188
159
155

125
132
118
143
143

139
135
115
135
155

579
469
457
763
819

1240
1030
929

1000
878
 

10757

7
42
44
50
62

45
23
65
60
45

70
68
55
52

100

260
47
45
65

1340

23700
10300
2200
1100
7980

46900
26000
7000
6900
2600
 

 

1
10
15

B 14
9

16
11
33
26
19

24
24
18
20

S 43

98
17
14
24

S 803

S 40000
S 13800

2710
2270

S 31800

S 174000
72300
17600
18600
6160
~~

380479

Total discharge lor year (cfs-days) ....................................................... .726773
Total load for year (tons) ............................................................... .3872607

S Computed by subdividing day.
B Computed from estimated-concentration graph.
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COLORADO RIVER BASIN

SAN JUAN RIVER BASIN Continued 

9-3710. MANCOS RIVER NEAR TOWAOC, COLO.

LOCATION. At gaging station, 750 feet upstream from bridge on U.S. Highway 666, 6 miles upstream 
from Aztec Creek, and 12 miles south of Towaoe, Hontezuma County.

DRAINAGE AREA. 550 square miles, approximately.
RECORDS AVAILABLE. Sediment records: April to December 1961 (discontinued).
REMARKS. Records of specific conductance of daily samples available in district office at Albu­ 

querque, N. Hex.

_ Suspended sediment, April to December 1961 _ 
/Where no concentrations are reported, loads are estimated/

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15.,

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

61
76
84
91

102

82
66
85
82
58

50
43
32
27
15

15
18
36
55
64

72
68
70
73
67

46
30
21
23
49
 

166S

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
-
 
  .
 

1350
1120
2450
2220
1410

390
260
220
320

BO

80
100
500
900

1750

1470
930
760
750
590

260
180
110
ISO
360
 

 

Tons 
per 
day

E 300
E 350
E 400
E 450
E 500

299
200
562
492
221

53
30
19
23

3

3
5

49

302

286
171
144
148
107

32
15

&
9

48
 

5364

JULY

0
0
0
0

.4

2.8
2.1

17
7.5
6.0

3.2
1.1

.2
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

40.3 1200

MAY

Mean 
dis­ 

charge
(cfs)

60
66
72
72
60

40
31
24
16
9.5

5.
5.
7.
9.

10

6.
3.

44.
16
15

13
8.S

13
10
8.5

7.5
6.0
6.0

11
23
13

652.2

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

710
660

1000
810
340

260
130
80
71
51

38
29
40
28
25

13
21
31

120
55

41
58
60
20
15

6
5

12
22
68
24

-

Tons 
per 
day

115
118
194
157

55

28
11

5
3
1

1
T

1
1
1

T
T
T

5
2

1
1
2
1

T

T
T
T

1
4
1

711

AUGUST

0
1.4
7.0
6.5
3.8

2.2
2.0
1.4
0
0

0
4.0
2.8
0
2.4

30
71
78
73
12

5.6
3.2
1.7

18
12

33
13
9.0
6.5

37
35

471.5 57000

JUNE

Mean 
dis­ 

charge 
(cfs)

10
10
11
12
12

10
9.5
7.0
2.1

.4

0
.4
  4
.1

0

39
5.3
.4

0
0

0
0
0
0
0

0
0
0
0
0 

129.6

Suspended sediment

Mean 
concen­ 
tration
(ppm)

15
11
36
27
16

10
10

8
17
12

 
 
  
 
 

36100
34900

2500
 
 

 
.  
 
-  
~

__
--
 
   
--
 

Tons
per 
day

T
T

1
1
1

T
T
T
T
T

0
T
T
r

0

S 4640
518

3
0
0

0
0
0
0
0

0
0
0
0
0 

5166

SEPTENBEI-

15
10

9 5
9 0
9 0

9 0
9 5
9 5

15
28

23
15
10
8.5

15

51
9.0

19
58
19

16
16
IS
is
IS

13
12
10
9.5
8.5
 

481.0 18000

E Estimated.
S Computed by subdividing day.
T Less than 0.50 ton.



QUALITY OF SURFACE WATERS, 1962

SAN JUAN RITER BASIN Continued

9-3710. MANCOS RITER NEAR TOWAOC, COLO.--Continued

Suspended sediment. April to December 1961   Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

8
9
B
7
1

6
5
5 0

114
58

18
12
10
9.5
8.5

11
16
19
20
22

20
16
17
17
17

16
15
15
16
19
30

572.5

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

60
62
84
92
82

90
76

1000
35400
11400

2400
800
290
140
109

130
211
188
155
140

100
70
70
96
72

42
59
51
30

100
630

 

Tons 
per 
day

1
2
2
2
2

1
1

B 14
S 12500

1790

117
26

B
4
3

4
9

10
8
B

5
3
3
4
3

2
2
2
1
5

51

14593

NOVEMBER

Mean 
dis­ 

charge
(cfs)

34
32
26
20
22

21
18
18
22
25

22
20
24
23
21

21
22
23
16
17

21
22
16
IB
21

22
22
20
19
17
 

645

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

805
52$
260
170
150

112
102
79
6$
85

79
42
65
75
69

59
42
78
58
72

87
139
97

154
62

80
52
33
90

105
__

 

Tons 
per 
day

74
45
18

9
B 9

6
5
4
4
6

5
2
4
5
4

3
2
5
2
3

5
8
4
7
4

5
3
2
5
5
 

263

DECEMBER

Mean 
dis­ 

charge
(cfs)

19
17
16
15
12

9.J
8.C
7.C
7.C
6.f

6.0
5.5
6.5
B.O
9.0

11
13
16
15
14

It
14
14
13
12

12
13
13
13
13
13

366.0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

Tons 
per 
day

Total discharge for period April to December 1961 (cf s-days) ... ...................... .o023 .1
Total load for period April to December 1961 (tons) ...................................... .102397 .0

S Computed by subdividing day.
B Computed from estimated-concentration graph.
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QUALITY OF SURFACE WATERS, 1962

SAN JUAN RIVER BASIN Continued

9-3795. SAN JUAN RIVER NEAR BLUFF, UTAH Continued

Suspended sediment

Day

1..
2..
3..
4..
5..
6..

8..
9..

10..

11.. 
12.. 
13..
14..
1?..

16..
17..
18..
19..
20..

21..
22..

24..
2«..

26..
27..
28..
29..
30.. 
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
26..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cfs)

1430
1420
1330
1150
1050

998

922
2320
1860

2630 
1890
1590
1540

1470
1580
1560
1550
1570

1580
1490

1400
1390

1370
1210
1190
1230
1370 
3240

49340

Suspended sediment

Mean
concen­ 
tration
(ppm)

1760
2680
1190
622

1680

675

16600
22600
14500

28300 
12500
6200
2570

1700
2660
2580
2010
2410

1470
1650

1550
1520

1550
1440
 

1410
2750 

22000

 

Tons
per 
day

6800
10300
4270
1930
4760

1820

41300
142000
72800

J32000 
201000 
63800
26600
10700

6750
11300
10900
8410
10200

6270
6640
5480 
5860
5700

5730
4700

E 4700
4680
10200 

J 200000

1131540

JANUARY

550
550
550
550
550

550
550
600
600
600

600
550
550
550
550

550
550
550

C 630
630

630
630
560
560
560

560
560
650
650
650
650

18020

108
110
265
260
347

919
525
118
154
191

223
285
230
283
3*2

350
357
366
392
412

427
822
678
815
293

538
325
409
259
262
262

-

A 160
163
394
386
515

1360
A 780

191
A 250
A 310

361
423
342

A 420
508

A 520
A 530

544
667

A 700

726
1400
1030
1230
443

813
491
718
455

A 460
A 460

17750

water year October 1961 to September 1<?62

NOVEMBER

Mean 
dis­

charge
(cfs)

2340
2120
1650
1520
1340

1190
1150 
1130
1140
1130

1140 
1110 
1090
1080
1120

1090
1010
1090
1140
1120

1090
1080
1050 
1090
1030

964
1020
1090
1140
1050

36304

Suspended sediment

Mean
concen­ 
tration
(ppm)

12800
18900
9550
5560
4040

3570
3090 
2610
2010
1640

1550 
1760 
1270
1340
1220

1130
910
981
1280
1010

873
388 

1180
842
343

916
1040
1180
1300

 

 

Tons
per
day

80900
108000
42500
22800
14600

11500 
9590
7960
6190
5000

4770 
5270 
3740
3910
3690

3330
2480
2890
3940
3050

2570
1130 
3350
2480
954

2380
2860
3470
4000

 

372994

FEBRUARY

724
760
738
753
753

866
990
1640
2330
4800

4720
3320
2630
2260
2250

2210
2020
1970
1780
1450

1240
1170
1100
981
981

922
930
889
 
 
 

47177

09
87
42
92
92

898
1600
8760
11100
34400

34500
24200
18000
16700
12000

10800
9310
6740
5510
4360

3390
2820
2410
1650
1660

1460
1480
1070
 
 
 

~

A BOO
A 1000
A 880
A 1000
A 1000

A 2100
4280

38800
S 74300
S 464000

S 459000
217000
128000
102000
72900

64400
50800
35800
26500
17100

11300
8910
7160
4370
4400

3630
3720
2570
 
 
 

1807720

DECEMBER

Meair 
dis­

charge
(cfs)

1040
107T
1051
102T
99T

897

796
753
753

660
581 
520
451
520

600
721
700
700
700

700
700
600 
600
600

600
600
550
550

C 550

22000

Suspended sediment

Mean
concen­ 
tration
(ppm)

1030
1490
855
847
681

838

171
385
125

86 
96
71
45
71

179
201
180
180
180

180
180 
179
179
179

179
178
107
108

108

 

Tons
per 
day

2890
4300
2420
2330
1820

2030 
1440
368
783
25*

153
B 150 
B 100
B 55
B 100

B 290
B 390
B 340
B 340
B 340

B 340
B 340 
B 290

B 290
B 290

B 290
288
159

A 160

A 160

23660

MARCH

827
774
738
753
812

86*
834
850
873
9«ft

lo^o
1010
869
811
7T4

7*9
796
796
8T4
990

12*0
15?0
16PO
1450
1350

13?0
1310
1720
2270
2910
3050

36870

1130
1140
1240
1460
1420

1550
2850
1520
1780
1530

2710
1170
1460
1400
813

892
931
930
921
1310

2030
2920
2870
2810
6310

6170
6220
3450
6360
7890
8010

-

2520
2380
2470
2970
3230

3620
6420
3490
4200
3980

7460
3190
3500
3070

A 1700

A 1900
A 2000

2000
A 2000
A 3500

6800
12000

A 13000
A 11000

23000

A 22000
A 22000

16000
39000

A 62000
66000

358400

Estimated.
Computed by subdividing day. 
Computed from partly estimated-concentration 

graph.

B Computed from estimated-concentration graph. 
C Composite period.
J Computed from partly estimated-concentration 

graph and subdividing day.



COLORADO RIVER BASIN

SAN JUAN RIVER BASIN Continued

9-3795. SAN JUAN RIVER NEAR BLUFF, UTAH Continued

Suspended sediment, water year October 1961 to September 1962   Continued

Day

1..
2..
3..
4..
5..

6..
7..
6..
9..

10..

11..
12..
13..
14..
! >  

16..
17..
18..
19..
20..

21..
22..
23..

25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

2610
2120
1970
2260
2890

3400
3180
3280
3340
3530

3060
32*0
2850
2970
36?0

4780
5990
6960
7420
7970

8800
9940
9700

7060

7490
7970
7840
7400
7100
 

158670

2210
2830
2570
2280
2020

1950
1840
1720
1710
1690

1590
1540
1460
1460
1450

1290
1190
1080
1020
972

930
922
930

1020
1020

972
998
981
897
804
753

44099

Suspended sediment

Mean
concen­ 
tration
(ppm)

6240
4190
3760
4420
6020

6970
6520
4970
5320
3150

2900
3320
2470
2740
3700

7590
8100
6920
6490
6040

5890
4470
4580

2990

3160
3490
2270
2300
2300
 

-

JULY

670
1260
865
715
623

608
584
560
715
877

1680
2260
837
558
562

574
560
274
254
267

279
362
327
763
752

267
371
169
252
350
369

-

Tons
per 
day

A 44000
24000

A 20000
27000

A 47000

64000
A 56000

44000
48000

A 30000

24000
A 29000

19000
A 22000

36000

98000
131000

A 130000
130000

A 130000

140000
A 120000

120000

57000

A 64000
75000
48000

A 46000
A 44000

 

1939000

A 4000
9600

A 6000
4400

A 3400

3200
A 2900

2600
A 3300

4000

7200
9400
3300

A 2200
A 2200

A 2000
1800
800
700

A 700

700
A 900

820
A 2100

2070

700
1000
500

A 610
760

A 750

84610

MAY

Mean 
dis­

charge 
(cfs)

6780
5770
4880
4370
4560

5450
6520
7200
7880
8330

8960
9220
9320
9360
8330

7010
5830
4940
4250
3640

3270
3480/
3820
3370 
3480

3830
4230
4030
4550
4180
3690

174530

718
738
767
684
690

638
589
583
583
498

483
409
378
395
400

382
352
332
317
220

182
150
144
118
118

148
247
180
141
122
114

11820

Suspended sediment

Mean
concen­ 
tration
(ppm)

2240
2250
2250
1610
1790

2450
2390
2420
2870
3070

3180
3210
2190
2570
2490

2320
2100
1870
1660
1420

929
1170
902
835 
U70

1260
1140
1220
1870
1330
1300

 

AUGUST

356
125
111
162
156

145
101
95
95
58

55
36
30
34
34

31
47
57
65
185

346
617
694
1260
1260

626
136
350
39
12
26

 

Tons
per 
day

41000
A 35000

29600
19000

A 22000

36000
A 42000

47000
A 61000

69000

A 77000
80000
55000
65000

A 56000

44000
33000
25000

A 19000
14000

A 8200
11000

A 9300
A 7600 

11000

A 13000
A 13000

13300
A 23000

15000
A 13000

1007000

690
250

A 230
A 300

290

A 250
A 160

150
A 150
A 78

A 72
A 40
A 31
A 36
A 37

32
A 45
A 51
A 56
A 110

A 170
A 250

270
A 400
A 400

A 250
A 91
A 170

15
4
8

5086

JUNE

Mean 
dis­

charge
(cfs)

3300
3300
3460
4060
4510

4970
3630
6070
6200
3830

6070
6300
6550
6780
6920

6730
5960
5090
4110
3600

4180
5030
5260
5220 
5040

4700
4480
4340
3360
2540
 

149590

Suspended sediment

Mean
concen­ 
tration 
(ppm)

1230
1230
1930
1640
1640

1640
1970
2260
1790
2100

1950
1700
1530
2290
2680

2260
1990
1600
1080
926

1240
1990
2110
1990 
1370

1180
1070
939

1090
1440
 

-

Tons
per 
day

11000
A 11000

18000
A 18000

20000

22000
A 30000

37000
A 30000
A 33000

32000
A 29000

27000
A 42000

50000

A 41000
32000

A 22000
12000

A 9000

14000
A 27000

30000
A 28000 

18600

A 15000
13000
11000

A 9900
9900
 

702400

SEPTEMBER

101
94
83
76
85

144
164
116
135
157

16
18
18
16
15

15
15
15
14
69

29
28
27
400
583

827
1910
1940
2260
1240
 

13313

33
27
13
10
17

10
72

3190
878
267

222
188
187
75
64

44
64
57
25

16900

37600
35000
23800
20000
18400

23000
47000
53300
58000
33000
 

 

9
A 7
A 3

2
4

4
A 32

1000
A 320

113

A 100
95
92

A 33
A 27

18
A 27
A 24

10
S 112000

S 34100
A 27000

17400
A 22000

29000

A 51000
J 320000
S 304000
J 370000
A 110000

~

1398420

761683
S846580

S Computed by subdividing day.
A Computed from partly estimated-concentration graph.
J Computed from partly estimated-concentration graph and subdividing day.
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E
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E
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9
-
3
8
0
0
.
 
C
O
L
O
R
A
D
O
 
R
I
V
E
R
 
A
T
 
L
E
E
S
 
F
E
R
R
Y
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A
R
I
Z
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.
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o
n
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li
ne
, 

6
1
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5
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i
t
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l
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C
o
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o
r
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o
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v
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d
o
w
n
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r
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r
o
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S
a
n
 
J
u
a
n
 

R
i
v
e
r
.

D
R
A
I
N
A
G
E
 
A
R
E
A
.
 
1
0
7
,
9
0
0
 
s
q
u
a
r
e
 
m
i
l
e
s
,
 
a
p
p
r
o
x
i
m
a
t
e
l
y
.

R
E
C
O
R
D
S
 
A
V
A
I
L
A
B
L
E
.
-
-
C
h
e
m
i
r
a
l
 
a
n
a
l
y
s
e
s
:
 

J
a
n
u
a
r
y
 
to
 
J
u
l
y
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26
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t
o
b
e
r
 
1
9
2
6
 
to

 
J
u
n
e
 
19
27
, 

O
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t
o
b
e
r
 
1
9
2
8
 
t
o
 
S
e
p
t
e
m
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e
r
 
19

30
, 

N
o
v
e
m
b
e
r
 
1
9
4
2
 
to

 
O
c
t
o
b
e
r
 
19
45
, 

O
c
t
o
b
e
r
 
1
9
4
7
 
t
o
 
S
e
p
t
e
m
b
e
r
 
1
9
6
2
.

W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

J
u
l
y
 
1
9
4
9
 
to
 
S
e
p
t
e
m
b
e
r
 
19
62
.

S
e
d
i
m
e
n
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r
e
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r
d
s
:
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1
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e
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33
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X
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26
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u
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p
p
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a
y
 
1
8
-
2
1
.
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a
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e
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:
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a
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u
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,
 
9
1
0
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p
m
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p
t
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u
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1
5
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y
 
1
8
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1
.

S
p
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f
i
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o
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u
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a
n
c
e
:
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a
x
i
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u
m
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a
i
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2
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0
0
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h
o
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26
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5
5
 
m
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o
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o
s
 
M
a
y
 
19
.
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a
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e
r
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e
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r
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t
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e
s
:
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a
x
i
m
u
m
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8
1
°
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u
g
.
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i
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u
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f
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e
e
z
i
n
g
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t
 
o
n
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e
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l
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y
s
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y
.

S
e
d
i
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n
t
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o
n
c
e
n
t
r
a
t
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o
n
s
:
 

M
a
x
i
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u
m
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,
 
1
8
,
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0
0
 
p
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F
e
b
.
 
17

; 
m
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n
i
m
u
m
 
d
a
i
l
y
,
 
2
8
1
 
p
p
m
 
S
e
p
t
.
 
19
.

S
e
d
i
m
e
n
t
 
lo

ad
s:
 

M
a
x
i
m
u
m
 
da
il
y,
 
1
,
5
9
0
,
0
0
0
 
t
o
n
s
 
Fe
b.
 
17
, 

Ap
r.
 
3;

 
m
i
n
i
m
u
m
 
d
a
i
l
y
,
 
3
,
0
6
0
 
t
o
n
s
 
S
e
p
t
.
 
19
. 

E
X
T
R
E
M
E
S
,
 
1
9
2
8
-
3
3
,
 
1
9
4
2
-
4
5
,
 
1
9
4
7
-
6
2
.
 
D
i
s
s
o
l
v
e
d
 
s
o
l
i
d
s
 
(
1
9
2
8
-
3
0
,
 
1
9
4
2
-
4
5
,
 
1
9
4
7
-
6
2
)
:
 

M
a
x
i
m
u
m
,
 
1
,
9
4
0
 
p
p
m
 
S
e
p
t
,
 
26
, 

19
62
; 

m
i
n
i
m
u
m
,
 
2
0
9
 
p
p
m
 
J
u
n
e
 
11
-2
0,
 
19
29
.

H
a
r
d
n
e
s
s
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1
9
2
8
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3
0
,
 
1
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2
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4
5
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7
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QUALITY OF SURFACE WATERS, 1962 

COLORADO RIVER MAIN STEM Cont inued

9-3800. COLORADO RIVER AT LEES FERRY, ARIZ. Continued 

Suspended sediment, water year October 1961 to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge 
(cfs)

11600
11300
11100
11100
11300

11100
10300
9800
10100
12200

18700
18100
18700
17200
14400

12700
11800
11100
10900
10900

10700
10900
10900
10300
10100

9830
9720
9530
9300
9340
10500

365520

Suspended sediment

Mean
concen­ 
tration 
(ppm)

7750
7200
6500
5350
4290

3760
3600
3430
3570
4600

8200
7800

10400
13100
11000

8200
9200
8100
5900
5200

4500
3460
2900
2630
2390

2500
2420
2400
2430
2180
2480

 

Tons
per 
day

243000
B 220000
B 190000

160000
131000

113000
B 100000

90800
97400
152000

414000
381000
525000
608000
428000

281000
293000
243000

B 170000
153000  

B 130000
102000
85300
73100
65200

66400
63500

B 62000
61000
55000
70300

5827000

JANUARY

5760
5790
5610
5530
5530

5670
5530
5360
5500
6030

6350
5470
5450
5060
5060

5200
5030
4680
4550
4720

5140
6130
6320
6160
6380

6640
6700
6480
6190
5940
5820

175780

1100
1090
860
627
1000

1420
1300
1270
1400
1700

1920
1900
2610
1600
1070

1550
1290
1100
958
900

1000
1980
2100
1720
1800

2000
1930
1800
1750
1500
1200

 

B 17000
17000

B 13000
9360

B 15000

21700
B 19000

18400
20800

B 28000

32900
B 28000
S 39100
B 22000

14600

21800
17500

B 14000
11800

B 11000

B 14000
32800

B 36000
28600

B 31000

B 36000
34900

B 31000
29200

B 24000
18900

708360

NOVEMBER

Mean 
dis­

charge
(cfs)

13200
11800
11100
10100
9800

9910
9640
9450
8970
8790

8570
8390
8360
8470
8540

8470
8290
8320
8180
7970

8000
8290
8470
8320
8140

7830
7660
7480
7520
7620
 

265650

Suspended sediment

Mean
concen­ 
tration
(ppm)

6220
6180
5800
5700
5280

3550
2890
2430
2130
2100

2090
1950
1860
1820
 

__
 
 
 

1580

1730
 
 
 
 

__
1430
1440
1470
1630
 

 

Tons
per 
day

222000
197000
174000

B 160000
140000

95000
75200
62000
51600

B 50000

48400
44200
42000
41600

E 40000

E 40000
E 38000
E 38000
E 35000

34000

37400
E 38000
E 40000
E 38000
E 35000

E 30000
29600
29100
29800
33500
 

1968400

FEBRUARY

5610
5790
5910
6000
6280

6480
6840
7110
7480
8500

10100
12000
13400
14200
16300

27300
31900
32700
29900
26500

23600
19300
16300
14200
12700

11300
10700
10300

   
 
 

398700

1300
1390
1600
1830
1900

2000
2040
2310
2450
4200

5800
6800
10700
11400
10200

12700
18500
15700
12300
9600

8600
8300
6900
5900
5100

4750
5170
4450
 
 
 

 

B 20000
21700

B 26000
29600

B 32000

B 35000
37700
44300
49500
96400

158000
220000
387000
437000
449000

936000
1590000
1390000
993000
687000

B 550000
433000
304000

B 230000
175000

145000
149000
124000

 
 
 

9749200

DECEMBER

Mean 
dis-

charge
(cfs)

7690
7860
8000
8040
8140

8140
8000
7900
7830
7800

7480
7040
6740
5790
4620

4230
3850
3590
3400
3340

4800
5700
6000
5850
5820

5820
5820
5820
5530
5440
5550

191630

Suspended sediment

Mean
concen­ 
tration 
(ppm)

1520
1700
1820
2010
1900

1800
1600
1620
1500
1400

1440
1300
1200
1200
1300

1280
1100
873
810
758

1600
1950
2000
1700
1800

1600
1570
1300
996
1100
1130

"

Tons
per 
day

31600
B 36000

39300
43600

B 42000

39600
35000
34600

B 32000
29500

29100
B 25000

21800
B 19000
B 16000

14600
B 11000

8460
B 7400

6840

20700
30000

B 32000
B 27000
B 28000

B 25000
24700

B 20000
14900

B 16000
16900

777600

MARCH

9760
9300
8650
7970
6900

6130
6190
6380
6670
6900

7660
8900
10100
11600
11100

10100
9120
8470
8220
8110

8080
8140
8790
10000
11800

14400
13400
12200
11600
12700
22200

301540

3210
3300
3470
2480
2200

2200
2160
1720
1840
2000

2030
3150
3540
3570
3300

2790
2400
2320
2400
2200

2070
2080
3240
3680
4780

5040
4910
5740
5650
6800
10900

~

84600
B 83000

81000
53400

B 41000

B 36000
36100
29600
33100

B 37000

42000
75700
96500
112000

B 99000

76100
B 59000

53100
53300

B 48000

45200
45700
76900
99400

152000

196000
178000
189000
177000
233000
653000

3274700

E Estimated.
S Computed by subdividing day.
B Computed from estimated-concentration graph.



COLORADO RIVER BASIN 

COLORADO RIVER MAIN STEM Continued

9-3800. COLORADO RIVER AT LEES FERRY, ARIZ. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
2ft..
25..

26..
27..
28..
29..
30..
31..

Total

1.. 
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

33500
37000
32300
28400
27300

25800
26900
29200
30300
29900

29200
28400
27600
26500
25400

25100
27300
32300
39700
44500

49100
53300
58600
60800
61900

60800
60800
63000
65200
65200
 

1205300

Suspended sediment

Mean

tration 
(ppm)

11900
15400
18200
15300
12000

11500
10900
9500
9560
8850

7890
7820
7510
8480
7600

5990
5310
5900
6500
4500

4600
4960
4330
4030
3650

3500
3160
3200
3100
3000
 

~

Tons
per 
day

1080000
1540000
1590000
1170000

B 880000

801000
792000
7*9000
782000
714000

622000
600000
560000
607000

B 520000

406000
391000
515000
697000
541000

B 610000
714000
685000
662000
610000

B 570000
519000

B 540000
B 550000
B 530000

 

21547000

JULY

50200 
49100
49100
49600
48600

46500
44000
41600
38400
35600

32700
31100
28400
26500
24700

23300
22200
21600
19900
18700

17800
16900
16600
16300
16100

14700
13900
13400
12700
12700
12900

865800

580 
889
1700
2120
980

800
900
1100
1150
891

989
1040
1260
1200
1300

1280
1070
1030
1220
1200

1200
1200
1190
1020
1170

1700
1340
1300
1*00
1*50
1280

 

78600 
118000

B 230000
284000
129000

B 100000
B 110000
B 120000

119000
85600

87300
87300
96600

B 86000
B 87000

80500
6*100
60100
65600

B 61000

B 58000
54800
53300
44900
50900

67500
50300

B *7000
B 48000

49700
4*600

2718700

MAY

Mean 
dis­

charge
(cfs)

67400
68500
67400
64100
58600

52200
49600
53300
55400
58600

64100
69600
74000
79200
82400

83*00
82400
79200
72900
66300

59700
52000
46000
45000
41600

39700
38800
39200
39200
40200
41600

1831600

12500 
11800
10900
10500
10300

10000
9700
9530
9340
9300

9080
8720
8180
7550
7180

6870
6740
6700
6500
6200

6000
5800
5600
5400
5330

5220
5250
5170
5090
5060
4980

236490

Suspended sediment

Mean

tration 
(ppm)

3030
2500
1750
1600
1500

1600
1500
1700
1520
1590

1*30
1970
2450
3500
2290

1900
1910
2400
1900
1600

1340
1300
1330
1600
1500

1*30
1400
1300
1290
1180
1000

 

Tons
per 
day

551000
B 460000

318000
B 280000

237000

226000
201000

B 240000
227000
252000

247000
370000
490000

B 750000
509000

B 430000
425000
513000
374000

B 290000

216000
B 180000

165000
194000

B 170000

153000
147000

B 140000
137000
128000

B 110000

9130000

AUGUST

1400 
1390
1240
1370
1220

1130
1040
1010
1270
1050

1000
1200
1080
910
793

861
917
981
900
970

850
1060
1270
770
769

764
720
628
489
808
604

 

47200 
44300
36500
38800
33900

30500
27200
26000
32000
26400

B 25000
28300
23900
18600
15400

16000
16700
17700
15800
16200

13800
16600
19200
11200
11100

10800
10200
8770
6720
11000
8120

663910

JUNE

Mean 
dis­

charge
(cfs)

39700
38400
36600
36100
37400

40200
42500
45500
48000
50200

51200
49600
49600
50200
51200

53300
55400
56400
55400
53300

49600
47500
48000
51200
52200

53300
53300
52200
51200
51200

--

14*9900

Suspended sediment

Mean
concen­ 
tration
(ppm)

813
921
920
927
940

970
995
1000
1100
1200

1100
1130
1130
1000
1160

1200
1270
1030
1000
900

856
918
980
1040
600

355
716
500
367
692
 

 

Tons
per 
day

87100
95500

B 91000
90400

B 95000

B 110000
114000

B 120000
B 140000
B 160000

B 150000
151000
151000
136000
160000

B 170000
190000
157000

B 150000
B 130000

115000
118000

B 130000
144000

B 85000

51100
103000

B 70000
50700
95700
 

3M0500

SEPTEMBER

4800 
4600
4520
4400
4250

4110
4010
3940
3880
3880

3880
3810
3700
3790
3940

4060
4160
4080
4040
4300

7110
7660
7240
6000
5410

7040
8000
7940
10300
9950
 

158800

427 
360
580
283
418

352
400
393
342
457

503
476
430
361
306

341
342
323
281
612

18300
9050

10300
11700
6500

14700
7800
6400

14600
17700
 

 

5530 
4*70
7080
3360
4800

3910
B 4300

4180
3580
4790

5270
4900
4300
3690
3260

3740
3840
3560
3060

S 7980

S 342000
187000
201000
190000
94900

279000
168000
137000
406000
476000

 

2570500

Total discharge for year (cfs-days) .................................................... .7446710
Total load for year (tons) ............................................................ .62545870

S Computed by subdividing day.
B Computed from estimated-concentration graph.
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QUALITY OF SURFACE WATERS, 1962

PARIA RIVER BASIN Continued

9-3820. PARIA RIVER AT LEES FERRY, ARIZ. Continued 

Suspended sediment water year October 1961 to September 19P3

Day

1..
2..
3..
4..
5..

6..
7..
a..
9..

10..

11..
12..
13..
14..
15..

16..
17..
IS..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30.,
31..

Total

1..
2..
3..
4..
5..

6..
7..
a..
9..

10..

11..
12..
13..
14..
15..

16..
17..
is-..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cfs)

7.1
6.4
6.4
6.8
7.1

6.4
6.2
5.7
5.4
5.4

7.5
11
8.9
8.2
5.7

6.4
7.1
7.1
7.1
6.2

7.1
7.5
7.1
6.4
6.4

6.8
7.1
7.1
7.5
7.8
8.2

217.1

12
14
11
11
14

14
17
41
41
31

4
10
11
10
8

8
10
12
12
14

25
23
20
It
14

14
18
22
21
22
24

523

Suspended sediment

Mean
concen­ 
tration
(ppm)

9
9
9
9
9

5
1
1
1
1

_
 
 
 

C 34

3
3
3
1
1

1
1
1
1
1

~

Tons
per 
day

8
6
6
7
8

B 9
2
2
2
2

E 1
E 3
E 2
E 2

.5

.

.
i
,
 

t
,
.
.
 

t
.
.
t
.
 

22.8

JANUARY

C 128
C 128
C 128
C 128

~

__
600

1600
1400
2100

300
390
300
300
300

300
300
300
300
~

500
505
540
 
 

_
 

C 1400
C 1400
C 1400
C 1400

 

4.1
4.8
3.8
3.8

E 8

E 8
B 30

177
B 150

176

3.2
11
8 9
8 1
6 5

6 5
8 1
9 7
9 7

E 14

B 35
31

B 30
E 18
E 16

E 16
E 32

83
79
83
91

1165.2

NOVEMBER

Mean 
dis­

charge
(cfs)

10
11
11
10
9.3

9.3
8.2
9.3

12
12

11
11
10
8.6
7.1

11
13
12
11
10

13
16
23
14
19

34
38
25
20
18
 

415.8

26
35
38
42
58

56
39
42
187
171

100
125
769
67
41

40
138
45
28
25

26
22
21
21
20

21
20
11
 
 
 

2234

Suspended sediment

Mean
concen­ 
tration
(ppm)

2
2

2
2
2
2
2

3
3
3
3
3

C 37
 
 
 
 

7700
11300
5400
880
350
 

~~

Tons
per 
day

0.2
.2
.2
.2
.2

.2

.1

.2

.8

.8

.7

.7

.6

.6

.5

1.1
1.3
1.2
1.1
1.0

1.3
E 10
E 3
E 4
E 20

K 890
1160
364
48
17
~

2529.2

FEBRUARY

__
 

 
 

E
8200
2600

51300
52000

31700
32500
116000
43200
20000

7000
37600
20500
12500
5000

__
1320
1320
1320
1320

1320
1320
1000
 
 
 

~

E 17
E 30
E 40
E 55
E 1800

1500
863
295

S 29200
24900

S 9820
S 23000
S 316000

8100
2210

756
S 15800

24 0
9 5

B 30

E 1 0
8
5

75
71

75
71

B 30
 
 
 

438776

DECEMBER

Mean 
dis­

charge
(cfs)

17
17
22
48
28

19
18
16
14
10

5.4
4
8
7
6

6
6
8
8

12

16
18
20
16
13

6.8
8.2

13
13
8

12

423.4

Suspended sediment

Mean
concen­ 
tration
(ppm)

227
230

1070
8100
4700

3750
3200
2150
1900
1200

650
300
200
100

C 66

66
66
66
66
66

66
66
66
66
66

66
66'

66
66
66
66

~

Tons
per 
day

10
B 10
E 142
B 1000
B 360

192
B 160

93
B 70

32

9.5
B 3

4.3
B 2

1.1

1.
1.
1.
1.
2.

2.
3.
3.
2.
2.

1.
1.
2.
2.
1.
2.

2121.7

MARCH

12
21
21
19
17

18
19
32
26
24

20
16
15
13
14

18
18
18
17
19

18
19
27
29
19

20
31
51
53
45
31

720

770
 
 
 
 

-_
720

3100
2330
2500

2800
2330
1900
1200
1300

850
 
 
 
--

3140
3520
3900
3300
2800

3130
3930

45400
38200
27700
16200

~

25
E 230
E 190
E 160
E 100

E 50
37

K 290
164

B 160

B 150
101

B 80
42

B 50

41
E 75
E 75
E 75
E 130

153
181
284

B 260
B 140

169
329

S 7100
S 6160
S 3900

1360

22261

E Estimated.
S Computed by subdividing day.
B Ccomputed from estimated-concentration graph.
C Composite period.
K Computed from estimated-concentration graph and subdividing day.



COLORADO RIVER BASIN 

PARIA RIVER BASIN Continued

9-3820. PARIA RIVER AT LEES FERRY, ARIZ.  Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
I*..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1.. 
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
1*..
15..

16..
17..
18..
19..
20..

21..
22..
23..
?4..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cf«)

23
24
25
25
24

24
22
16
18
23

22
22
14
12
12

10
14
14
14
11

8.6
7.5
5.4
5.2
5.2

5.2
5.0
6.8
5.2
5.0
 

428.1

10 
.2
.4
.2
.5 

.6

.4

.2

.0

.0

.2
  4
.0
.2
.2

.8

.2

.0

.2

.5

.2

.8

.5

.0

.0

.0

.2

.0

.8

.5

.5

129.7

Suspended sediment

Mean 
concen­ 
tration
(ppm)

C 9630
C 9630
C 9630

9630
9630

C 9630
C 9630

9630
9630
9630

C 9630
C 9630

5000
2670
1660

1500
4390
3870
5870
5080

4000
2830
1670
427
427

C 427
192
192
192
192
"  

 

JULY

10000 
3500
2000
2310

503 

400
300
245
236
200

128
66
66
66

C 66

66
66
66
66
66

66
66
66
66

C 66

20
20
20
20
20
20

 

Tons 
per 
day

598
624
650
650
624

624
572
416
468
598

572
572

B 190
87
54

B 40
166
146
222
151

B 90
57
24
6.0
6.0

6.0
2.6
3.5
2.7
2.6
 

8224.4

270
59

B 30
32
7.2 

B 4
B 3

2.1
1.9

B 2

1.1
.6
.5
.6
.6

.7

.6

.7

.7

.8

.7

.7

.8

.7

.7

.2

.2

.3

.2

.2

.2

423.0

MAY

Mean 
dis­ 

charge
(cfs)

4.7
5.0
.5
.7
.5

.2

.2

.2

.4

.8

.0

.8

.6

.6

.0

.2

.7

.0

.7

.2

.5

.2

.2

.8

.8

.2

.6

.5

.0

.8

.5

130.1

4.0 
4.2
4.7
5.0
3.0 

3.4
4.2
4.5
4.7
5.0

4.2
4.5
4.2
4.5
4.0

4.2
4.7
4.7
5.4
5.0

5.7
23
14
8.6
7.1

6.4
4
4
4
3.4
3.4

171.7

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 

AUGUST

85
85
85
85
85 

85
131
131
131
131

131
31
31
31
31

31
31
31
31
31

3620
81800
33000
 
 

_
 

1760
1220
1500
810

 

Tons 
per 
day

1.2
1.3
1.1
1.2
1.1

1.1
1.1
1.1
.9

1.0

1.0
1.0
.9
.9

1.0

1.1
1.2
1.3
1.4
1.3

1.1
.8

1.1
1.0
1.0

.8

.9
1.1
1.0
1.0
1.1

33.1

0.9
1.0
1.1
1.1
.7 

.8
1.5
1.6
1.7
1.8

1.5
1.6
1.5
1.6
1.4

1.5
1.7
1.7
1.9
1.8

K 93
S 6300
B 1300
E 230
E 100

60
30
19
13
14
7.4

8194.8

JUNE

Mean 
dis­ 

charge
(cfs)

4.0
4.2
3.8
3.6
3.6

3.4
3.2
3.4
3.8
3.4

3.8
3.4
3.2
3.0
3.4

4.0
4.2
4.0
3.4
3.8

3.2
3.4
3.4
2.8
3.4

3.4
3.6
3.8

60
27
 

186.6

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

58
58
58
58
58

58
58
58
58
58

58
58
58
58
58

58
58
58
58
58

58
58
58
58
58

58
58
58

73300
44500
 

"-

Tons 
per 
day

0.6
.7
.6
.6
.6

.5

.5

.5

.6

.5

.6

.5

.5

.5

.5

.6

.7

.6

.5

.6

.5

.5

.5

.4

.5

.5

.6

.6
S 21600

3360
 

24975.4

SEPTEMBER

4. 
4.
3.
4.

4.
4.
4.
4.
4.

4.
4.
4.
4.
4.

4.
4.
4.
4.
5.

351
206

35
214

37

115
57

365
513

43
 

2025.9

590 
C 403
C 403
C 403

C 403
260

C 174
C 174
C 174

C 174
C 174
C 1 4
C 1 4
C 14

C 14
C 14
C 174
C 174
C 174

226000
231000
133000
190000

91000

118000
76800

122000
169000

81000
 

--

6.7 
4.6
3.9
4.6
4.6 

4.9
B 3

2.1
2.0
2.1

2.2
2.2
2.2
2.2
2.2

2.2
2.2
2.2
2.1
2.4

S 424000
S 186000

13500
S 200000

9760

S 50400
S 13400
S 272000
S 388000

9750
 

1566870.6

Total discharge for year (cfs-days) .......................................................... .7605 .4
Total load for year (tons) ................................................................ .2075597.2

E Estimated.
S Computed by subdividing day.
B Computed from estimated-concentration graph.
C composite period.
K Computed from estimated-concentration graph and subdividing day.
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24 - 46
 

50 75  
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QUALITY OF SURFACE WATERS, 1962 

LITTLE COLORADO RIVER BASIN Continued 

9-4012. LITTLE COLORADO RIVER AT CAHERON, ARIZ. Continued

Suspended sediment, water year October 1961 to September 196.2 
/Where no concentrations are reported, loads are estimated/

Day

1..
2..
3..
4..
5..

6..
7..
a..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
19..

16..
17..
18..
19..
20..

21..
22..
23..
24..
29..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cf«)

0.6
0
0
0
0

0
0
0
0
0

0
0
0

69
59

37
24
16
11
9.2

7 0
5 7
5 0
4 0
3 4

2 4
1 8
1 1

7
3
1

297.3

Suspended sediment

Mean

tration
(ppm)

_
 
 
__
 

_
 
 
  .
 

_
 
_ 

68100
93000

86000
82000
80000
71000
67000

99000
.  
 
 
 

_
  -
 
»
 
 

~

Tons
per 
day

E 30

0
0
0

S 20100
IS 900

8910
S910
3S80
2190
1730

B 1200
E 800
E 700
E 900
E 300

E 200
E 100
E 40
E 20
E 6
E 2

61818

JANUARY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

12
17
5 2
7 4
3 8

1 0
9

0
0
0
0

46.9 9000

NOVEMBER

Mean 
dis­

charge
(cfs)

0
47

993
306
148

91
72
56
41
30

22
16
11

.
 

9
,
.
.
 

t
.
.
.
 

0
.
.
9
.
 

1870.7

Suspended sediment

Mean
concen­ 
tration
(ppm)

 
2800

102000
83000
67000

66000
SSOOO
47000
47000
49000

49000
49000
41000
 
 

_
  -
--
  -
 

 
--
   
  -
 

_
 
 
 
 
 

 

Tons
per
day

0
K 18000
S 305000
S 73800

27800

16800
11100
7370
5400
3780

2770
2020

8 1300
E 870
E 530

E 300
E 200
E ISO
E 100
E 100

E 9Qi
E 90
E 60
E 60
E 60

E 40
E 40
E 25
E 15
E 8

477878

FEBRUARY

0
0
0
0
0

0
0
54

284
971

1900
1200
1000
2400
2670

3090
3090
2090
1930
1120

728
929
430
342
298

198
162
138
»_
_ 
  

23340

__
-_
   
 
 

_
__

19900
48SOO
49200

98000
96000
S3000
41000
45000

39000
34000
23000
19000
14000

15000
13000
10000
10000
7690

9290
6500
9700
«
  _
 

 

0
0
0
0
0

0
0

S 13000
S 49600
S 291000

426000
188000
148000
276000
336000

333000
294000
130000
62000
42300

29900
18400
11600
9230
S330

4970
2840
2120

..  
-  
 

2628890

DECEMBER

Mean 
dis­

charge
(cfs)

0 4
3
4
5
4

3
3
2
1

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

2.9

Suspended sediment

Mean

tration
(ppm)

Tons
per 
day

50

MARCH

128
119
86
69
59

55
77
70
65
61

62
162
183
160
119

97
62
62
65
48

37
31
28
27
31

143
138
119
174

1980
2550

7063

C 3640
C 3640
C 3640
C 3640

1780

1740
2730
2230
1860
1920

2800
4440
5150
4900
4900

3700
4600
2400
2000
1680

1200
1950
980
1080
4020

7300
4400
3800
3080
17800
15600

-

1260
1170
845
639
284

258
568
421
326
264

316
S 2100

2540
2120
1570

969
770
402

8 350
218

120
163
74
79

S 461

2820
1640
1220

S 1910
S 93500

107000

226377

E Estimated.
S Computed by subdividing day.
B Computed from estimated-concentration graph.
C Composite period.



COLORADO RIVER BASIS

LITTLE COLORADO RIVER BASIN Continued

9-4012. LITTLE COLORADO RIVER AT CAMERON, ARIZ. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
*..
*,.

6..
7..
8..
9..

10..

11..
12..
13..
14..
1$..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
2$..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

2*50
1910
1630
1780
2040

1950
1860
2030
2200
2140

2240
2340
2320
2060
1780

1690
1620
1510
1380
1160

1000
870
7*0
61*
510

415
342
258
195
143
 

43178

0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

15700
13700
17300
14700
15000

16500
13700
17800
13800
16400

21100
15600
11600
10700
10300

11400
15100
11500
11800
10100

14000
10100
6600
7400
5700

5100
5000
4600
3700
3300
 

 

Tons 
per 
day

104000
70700
76100
70600
82600

86900
68800
97600
82000
94800

128000
98600
72700
59500
49500

52000
66000
46900
44000
31600

37800
23700
13200
12300

7850

5710
4620
3200
1950
1270
 

1594500

JULY

0

HAY

Mean 
dis­ 

charge
(cfs)

138
116

97
80
64

*6
33
21
7.4
1.1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

603.5

0
0

2*
.9

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

56
3.3

.2

0
0
0
0
0
0

84.4

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

2200
1920
1320
1620
1450

1080
1140
350
310
180

_
 
  _
 
 

__
   
 
 
 

_
 
 
  -
 

 
 
  .
 
 
 

 

Tons 
per 
day

820
601
346
350
251

134
102

20
6
1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

2631

AUGUST

JUNE

Mean 
dis­ 

charge
(cfs)

0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

Tons 
per 
day

0

SEPTEMBER

0
0
0
0
4.3

30
8.0
.6

0
0

0
0
0
0
0

0
0
0
0

1S6

410
93
24
99
21

10
670
4*0
753
342
 

3090.9

 
 
 
   
 

 
  -
 
 
 

__
  -
 
   
 

__
   
~
 
 

 
 
 
 

18000

26000
52000
51000

112000
77000
 

-

0
0
0
0

E 1000

E 7500
E 1*00
E 10

0
0

0
0
0
0
0

0
0
0
0

E 100000

E 140000
E 16000
E 2000
E 20000
e 1000

702
S 129000

62800
£ 27*000

73700
 

829112

Total discharge for year (cfs-days). 
Total load for year (tons)..........

...79537.6

.5847256.0

E Estimated.
S Computed by subdividing day.
B Computed from estimated-concentration

747-551 O - 64 - 12
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QUALITY OF SURFACE WATERS, 1962

COLORADO RIVER MAIN STEM Continued

9-4025. COLORADO RIVER NEAR GRAND CANYON, ARIZ. Continued

Suspended sediment, water Tear October 1961 to September 1962
/Where no concentrations are reported, loads are estimated/

Day
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15..
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21..
22..
23..
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25,.

26..
27..
28..
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30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cfs)

13000
12200
12000
12000
12200

12200
12000
10900
10600
12200

15000
19100
18100
18500
16400

14400
13100
12200
11800
11800

11600
11600
11700
11700
11200

10800
10500
10400
10000
9900

10000

389100

Suspended sediment

Mean
concen­ 
tration
(ppm)

9150
7300
6900
6400
5300

4700
4100
3550
2850
2850

4350
8650
7450
7800
11400

13800
9200
6800
7950
6800

4950
4500
3400
2600
2250

2000
1800
1750
2850
1550
1700

 

Tons
per 
day

321000
240000
224000
207000
175000

155000
133000
104000
81600
93900

176000
446000
364000

B 390000
505000

537000
325000
224000
253000
217000

155000
141000
107000
82100
68000

58300
51000
49100
76900
41400
45900

6047200

JANUARY

5870
6130
5960
5740
5710

5740
5900
5860
5780
5970

6340
6560
5580
5610
5270

5560
5620
5440
5160
4910

5120
5700
6410
6690
6660

6870
7010
7040
6800
6490
6320

185820

225
180
242
222
220

210
208
240
308
296

390
510
344
354
355

400
323
178
210
200

220
220
320
560
690

530
530
540
480
410
340

 

3570
2980
3890
3440

B 3400

B 3300
3320
3800
4810
4780

6680
9040
5190
5360
5050

6000
4900
2610
2930

B 2700

3040
3390
5540
10100
12400

9830
10000
10300
8810
7190
5800

174150

NOVEMBER

Mean 
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charge
(cfs)

12800
13600
13000
12200
11000

10600
10500
10400
9970
9520

9340
9100
8870
8850
8930

8960
8840
8770
8800
8600

8480
8500
8800
8920
8840

8610
8340
8160
7980
8080
 

287360

Suspended sediment
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tration
(ppm)

2300
5750
6900
13000
7250

6030
5150
3300
2250
1750

1700
1450
1330
1190
 

__
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860
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700
740
560
620
580
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B 430000

215000
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146000
92700
60600
45000

42900
35700
31900
28400
27000

24000
23000
21000
20000
18800

17900
17000
18800
20700
20500

16300
16700
12300
13400
12700
 

2131800

FEBRUARY

6150
5990
6200
6280
6430

6700
6940
7210
7540
8280

10100
12600
14400
15900
17000

22600
32800
34800
33200
28400

24900
21600
18400
15700
14000

12600
11600
11200
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344
332
  .
 
 

478
536
770
850
1600

3450
12200
11800
18800
18900

16700
18700
21900
19400
14600

10500
7900
5900
5300
5100

4200
4000
3200
 
 
~

~

5710
5370
6000
6800
7200

8650
10000
15000
17300
35800

94100
415000
459000
807000
868000

1020000
1660000
2060000
1740000
1120000

706000
461000
293000
225000
193000

143000
125000
96800
 
«
 

12603730

DECEMBER

Mean 
dis­

charge
(cfs)

8160
8240
8500
8580
8640

8740
8660
8550
8390
8360

8130
7700
7210
6940
5960

5020
4650
4240
3940
3790

3760
5180
6030
6280
6110

6220
6100
6220
6250
5910
5830

206290

Suspended sediment

Mean

tration 
(ppm)

750
716
701
748
806

778
727
700
680
667

707
571
504
506
586

441
406
378
394
320

318
 
 
  -
 

__
 

388
341
300
259

~

Tons
per 
day

16500
15900
16100
17300
18800

18400
17000

B 16000
B 15000

15100

15500
11900
9810
9480
9430

5980
5100
4330
4190
3280

3230
10000
13000
10000
9000

8500
7500
6520
5760

B 4800
4080

327490

MARCH

10700
10200
9610
9000
8210

7300
6640
6670
6950
7180

7440
8160
9710
11100
12000

11300
10300
9460
8820
8610

8480
8320
8580
9290
10600

13300
14600
13600
12400
12000
17100

307630

3100
2800
1680
1600
1500

1490
1320
1230
1000
919

918
930
1180
1740
2050

1840
1600
1310
1170
1070

1060
1070
1050
1200
1500

2150
1890
2210
2260
2200
3700

 

89600
77100
43600

B 39000
B 33000

29400
23700
22200
18800
17800

18500
20500
30900
52100
66400

56100
B 45000

33500
27900
24900

24300
24000
24300
30100

B 43000

77200
74500
81200
75700
71300
171000

1466600

B Computed from estimated-concentration graph.



COLORADO RIVER BASIN

COLORADO RIVER HA IK STEM Continued 

9-4025. COLORADO RIVER NEAR GRAND CANYON, ARIZ. Continued

1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge 
(cfs)

30600
38000
36000
31700
29900

28500
28000
29900
32100
32400

32100
31700
30600
29600
28200

27000
28000
32100
37600
43700

48900
53600
57900
61900
63100

63100
61900
63100
65400
67300
~

1243900

Suspended sediment

Mean
concen­ 
tration 
(ppm)

14000
17500
21300
17800
15000

14000
13000
12800
11500
11000

10800
10100
9200
8700
8300

8400
6600
6400
8200
10700

12000
11000
9200
11200
11800

8700
10100
7700
6200
5650
 

~

Tons
per 
day

1160000
1800000
2070000
1520000

B 1200000

B 1100000
B 980000

1030000
997000
962000

936000
864000
760000

B 700000
632000

612000
499000
555000
832000

1260000

B 1600000
B 1600000

1440000
1870000
2010000

1480000
1690000
1310000
1100000
1030000

"

35599000

JUUY

51500
51000
49900
49900
49400

48000
45600
43200
40600
37600

34800
32800
30600
28500
26700

25000
23600
23000
22000
21500

20500
19500
18500
18500
17800

16600
15600
14800
14200
13500
13500

918200

1140
2400
3630
2230
1200

710
80S
715
660
785

895
930
860
810
910

1110
1310
1160
730
670

660
720
750
710
770

845
780
810
910
910
820

 

159000
B 330000

489000
300000

B 160000

92100
99100
83400
72300
79700

84100
82400

B 71000
62300

B 66000

75000
83500
72000
43400

B 39000

B 37000
37900
37500

B 35000
37000

37900
32900
32400
34900
33200
29900

2928900

MAY

Mean 
dis­

charge 
(cfs)

66500
69100
69100
66000
61900

56800
53000
51500

57400

62500
67900
73500
78800
82100

84900
84900
82100
77400
71600

64300
56800
51000
46500
44200

41900
40100
38800
38400
38800
40100

873500

Suspended sediment

Mean
concen­ 
tration 
(ppm)

 
~
 
-_
 

__

 

 

2540
.  
 
 _
 

3470
 
 
 - .
~

_
 

2300
 
 

_
 
 
 

 

 

Tons
per 
day

960000
930000
900000
750000
600000

460000
370000
320000

370000

429000
510000
600000
680000
750000

795000
730000
670000
590000
500000

430000
370000
317000
260000
240000

200000
170000
150000
150000
160000
160000

14851000

AUGUST

13600
13000
12600
11400
10800

10600
10400
10000
9930
97*0

9710
9460
8960
8580
8120

7720
7510
7300
7060
6880

6660
6310
6180
6070
5920

5870
5680
5620
5520
5440
5340

257980

800
900
880
1100
780

1070
790
920

1090
650

610
655
730
845
1060

1250
1530
760
630
605

750
750
975

2090
2760

2350
1550
2610
1540
840
910

 

29400
31600

B 30000
33900
22800

30600
22200
24900
29200
17100

B 16000
16700
17700
19600
23200

26100
31000
15000
12000
11200

13500
12800
16300
34300
44100

37200
23800
39600
23000
12400
13100

730300

JUNE

Mean 
dis­

charge
(cfs)

40600
39700
38000
36400
36800

38400
40100
42300
45100
47500

48900
48900
48400
48900
50400

52500
54600
56800
56300
54600

51500
48400
47500
49400
51500

53000
53000
53000
52500
52000
 

1437000

Suspended sediment

Mean

tration 
(ppm)

1450
1530
1310
1780
1420

1400
1570
1500
1400
1400

1400
1250
1780
1470
1310

1260
1200
1200
1240
1200

1400
2270
2500
1380
1360

1390
1500
1810
1380
1270
 

 

Tons
per 
day

159000
164000
134000
175000
141000

B 150000
170000

B 170000
B 170000
B 180000

185000
165000
233000
194000
178000

179000
B 180000
B 180000

189000
B 180000

B 190000
297000
321000
184000
189000

199000
215000
259000
196000
178000

 

5704000

SEPTEMBER

5230
5050
4«40
4660
4560

4420
4310
4240
4180
4150

4140
4120
4070
4040
4070

4160
4200
4270
4220
4210

5280
7390
7680
7060
6130

5490
7200
8100
8400
10600
~

160470

1245
1190
905
960
595

520
460
420
435
350

445
340
320
315
575

1170
970
1790
1940
2000

 
 
  -

11000
8200

9000
15600
18500
19000
17600
   

 

17600
16200
11800
12100
7330

6210
5350
4810
4910
3920

4980
3780
3520
3440
6320

13100
11000
20600
22100

B 23000

66000
400000
210000
210000
136000

133000
S 327000

405000
S 446000

504000
 

3039070

Total discharge for year (ofs-days). 
Total load for year (tons)..........

..7686770 

.B5603240

S Computed by subdividing day.
B Computed from estimated-concentration graph.
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7 73 87 68 78

8 72 80 75
 

68

9 80 77 81
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11 7
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69

12 75 66 84
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13 72 75 81
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a
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7
4
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70
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27 84 82 78
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28 7* 83 75
 

75

29 66 80 77
 

61

30 67 79 74
 

65

31 S3 76
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­
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75 79 80
 

72



QUALITY OF SURFACE WATERS, 1962 

VIRGIN RIVER BASIN Continued

9-4060. VIRGIN RIVER AT VIRGIN, UTAH Continued 

Suspended sediment, Hay to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
1*..

16..
17..
18..
19..
20..

?!..
2?..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
?0..

21..
22..
23..
24..
25..

26..
27..
?«..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge 
(cfs)

Suspended sediment

Mean

tration 
(ppm)

Tons 
per
day

JULY

120
100
90
85
80

77
74
66
70
68

67
73
76
90
86

86
82
85
88
88

90
92

102
93
86

92
90
9?
92
88
85

2655

16500
5000
1580
949
986

724
837
573
608
590

588
658
1080
960
780

755
712
447
629
500

706
625
730
800
700

700
710
714
743
864
598

-

5^50
1350
384
218
213

151
167
105
115
108

106
130
222
233
181

175
158
103
149
119

172
155

A 200
B 200
8 160

B 170
B 170

177
185
205
137

11668

MAY

Mean 
dis­ 

charge
(cfs)

__
 
 
 
~

_
 
«
 

266

259
227
208
195
204

198
186
184
169
156

148
161
159
141
136

136
159
138
138
136
164

3868

Suspended sediment

Mean 
concen-

(ppm)

 
 
 
 
 

_
 
 
 

907

475
506
548
346
867

991
517
280
348
298

214
577
226
199
158

190
546
96

193
246

1790

-

Tons 
per
day

 
 
 
 
 

_
 
 
 

651

332
310
308
L82
478

530
260
L39
159
126

86
251
97
76
58

70
234
36
72
90

K 905

5450

AUGUST

83
85
88
85
83

83
83
83
82
82

80
80
77
77
77

76
74
74
74
74

76
76
76
76
76

71
59
60
76
76
77

2399

291
433
321
453
446

__

576
510
344
346

472
869
628
486
772

527
560

1700
995
752

561
797
423
931
578

493
860
677
561
721
316

-

65
99
76
104
100

E 110
129
114
76
77

102
188
131
101
160

108
112
340
199
150

115
164
87

191
119

95
137
110
115
148
66

3888

JUNE

Mean
dis­ 

charge
(cfs)

127
120
116
110
106

100
98

100
98

100

98
92
90
88
88

104
146
108

8
7

7
5
5
5

93

86
85
85

308
159
 

3282

Suspended sediment

Mean 
concen­ 
tration
(ppm)

168
110
129
76

141

140
178
65
78
98

68
33

115
40
40

95
1680
106
42

101

51
44
74
70
59

55
55

132
97900
29500
 

-

Tons 
per
day

58
36
40
23
40

A 38
47
18
21
26

18
8

28
10

A 10

27
B 660

31
11
26

13
11
19
18
15

A 13
13
30

K 162000
J 15300

 

178608

SEPTEMBER

85
85
83
80
80

80
79
77
76
73

71
68
71
71
73

71
68
59
60

232

178
100
90

122
90

122
90

789
161
95
~

3479

446
741
604
702
748

821
383
790
482
265

512
347
719
432
354

308
442
368
400

39800

31000
5000
1500

32000
5700

12000
2900

28900
12400
2000
 

~

102
170
135
152
162

177
82

164
99
52

98
64

138
83
70

59
81
59
65

K 58900

14900
1350
364

10900
B 1390

B 3950
705

K 91100
5390
513
~

191474

15683 
391088

Estimated. 
A Computed from partly estimated-concentration

graph. 
B Computed from estimated-concentration graph.

Computed from partly estimated-concentration
graph and subdividing day. 

Computed from estimated-concentration graph
and subdividing day.



COLORADO RIVER BASIN 

VIRGIN RIVER BASIN Continued 

9-4100. SANTA CLARA RIVER ABOVE WINSOR DAM, NEAR SANTA CLARA, UTAH

LOCATION. At gaging station, 2 miles upstream from Winsor Dam, 2.5 miles downstream from Sndy
Wash, 8 miles downstream from Magotsu Creek, and 9 miles northwest of Santa Clara, Washington
County.

DRAINAGE AREA. 338 square miles. 
RECORDS AVAILABLE. Chemical analyses: October 1951 to September 1956.

Sediment records: Hay to September 1962. 
EXTREMES, Hay to September 1962. Sediment concentrations: Maximum daily, 5,600 ppm Sept. 28;

minimum daily, 8 ppm on several days during August and September. 
Sediment loads; Maximum daily, 540,000 tons Sept. 28; minimum daily, less than 0.50 ton on
many days during July to September.

Suspended sediment. Hay to September 1962

Day

w ^
  B ^
..
..

1 t
..
..
,.

1 ..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge 
(cf.)

Suspended sediment

Mean

tration 
(ppm)

Tons
per 
day

MAY

Mean 
dis­

charge
(cfs)

_
 
 
 
 

_
 
 
29
25

22
22
24
26
25

'1
21
22
21
20

20
20
19
19
17

17
17
17
17
18
18

477

Suspended sediment

Mean
concen­ 
tration 
(ppm)

_
 
 
 
 

_
 
 
370
237

168
168
540
997
770

194
194
202
194
185

185
185
175
175
65

65
65
65
65

144
144

-

Tons
per 
day

_
 
 
 
--

_
 
 
29
16

A 10
10
35
70

A 52

A 11
11
12
11
10

A 10
A 10

9
9
3

3
A 3

3
A 3

7
7

344

JUNE

Mean 
dis­

charge
(cfs)

18
1"

1?
16
15

15
14
15
15
17

18
18
17
16
17

18
21
19
18
17

16
13
13
12
12

12
13
11
12
12
~

465

Suspended sediment

Mean
concen­ 
tration 
(ppm)

144
144
109
347
1060

1060
847
1060
1060
1660

556
556
479
347
479

556
970
682
556
479

347
228
228
154
154

154
228
101
123
123
--

-

Tons
per 
day

A 7
A 7
A 5
A 15

43

A 43
A 32
A 43

43
76

27
A 27
A 22

15
A 22

27
55
35

A 27
A 22

A 15
8

A 8
A 5

5

A 5
A 8
A 3
A 4
A 4

~

658

A Computed from partly estimated concentration graph.



QUALITY OF SURFACE HATERS, 1962

VIRGIN RIVER BASIN Continued 

9-4100. SANTA CLARA RIVER ABOVE WINSOR DAB, NEAR SANTA CLARA, UTAH Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27,.
28..
29,.
30..
31..

Total

JULY

Mean 
dis­

charge
(cfs)

13
13
12
11
10

10
8.
a.

,
 

t
.
.
.
 

.
,
.
.
 

,
.
.
,
 

,
,
.
.
.
 

245.6

Suspended sediment

Mean
concen­ 
tration 
(ppm)

228
228
123
101

74

74
44
45
80
77

44
45
49
49
49

49
52
52
54
52

54
49
52
61
61

61
61
61

Tons
per 
day

a
A a

A

A
A

A

A
A

A
A

A

A

A

A
61 A
70
26

 

A

AUGUST

Mean 
dis­

charge
(cfs)

1
I

53

. 3

. 1

.8

.3

.3

.3

.8

.3

.3

.0

.3

.8

.1

.4

.4

.1

.5

.0

.8

.6

.8

.5

Suspended sediment

Mean
concen­ 
tration 
(ppm)

26
27
77
70
70

26
77
26
26
74

70
77
27

109
109

181
247

96
292
309

97
16

.8 6

.8 8

.5

.6

.6

.4

.1

.1

.3

134.0

8

10
10
11

9
9
9

Tons
Per 
day

A

A

A

A

A
ft

A

28

SEPTEMBER

Mean 
dis­

charge
(cf»)

35

*4
.1
.6
»8
.8

  0
, 5
,5
.5
 5

. 5

.0

.0

.0

.0

.0

.0

.0

.0

.0

  8
. 1
.8
.1
.5

.5

.5

15
1*
 

519.5

Suspended sediment

Mean

tration
(ppm)

11
9

10
8
a

8
8
8
8
8

8
9
9
9
9

9
9
9
9
9

8
18
22
21
49

49
49

5600
543
450
 

-

Total discharge for period May 9 to Sept. 30 (cfs-days). ...............................
Total load for period Hay 9 to Sept. 30 (tons). ........................................

Ton 8
per 
day

A
K 54000
A 2
A 1

 

540045

1841.1
541128

Less than 0.50 ton.
Computed from partly estimated-concentratl

graph. 
Composite period.

Computed from estimatrd-concentration graph
and subdividing day. 

Less than 0.50 ton, computed from partly
estimated-concentration graph.
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QUALITY OF SURFACE WATERS, 1962

VIRGIN RIVER BASIN Continued

9-4150. VIRGIN RIVER AT LITTLEFIELD, ARIZ. Continued 

Suspended sediment, water year October 1961 to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

76..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cfs)

79
70
76
81
79 

78
8*
83
83
93

119
102
100
100
93

96
89
94

102
94

91
87
83
96
83

83
84
86
87

100
96

2780

Suspended sediment

Mean

tration
(ppm)

1165
843
681
736

1330 

582
832
649
557
875

2510
1630
1770
930
726

803
883
805
925
513

5870
919
311
871
993

1840
696
569
449

1220
480

 

Ton
pel- 
day

248
180
140
161
284

123
189
145
125
220

806
449
478
251
18?

208
212
204
255
130

1440
216
70

226
223

412
158
132
105
329
124

8425

JANUARY

176
176
171
168
181

166
163
176
183
171

159
168
156
159
163

151
149
149
151
176

212
204
163
163
163

163
163
161
159
149
149

5161

1490
1900
2020
1800
1450

1430
2030
1980
2590
1820

2720
2620
2320
1730
1700

1590
1020
1360
2470
3520

6050
3850
2580
2480
2990

2520
2500
2360
2290
2060
3040

--

708
903
933
816
709

641
893
941

1280
840

1170
1190
977
743
748

648
410
547

1010
S 1850

3460
2120
1140
1090
1320

1110
1100
1030
983
829

1220

33359

NOVEMBER

Mean 
dis­

charge
(cfs)

102
107
105
107
105 

105
105
100
100
103

103
100
103
119
119

117
113
109
109
115

123
138
134
134
140

204
277
183
173
166
 

3818

156
159
161
154
168

171
176
224

2140
1750

820
1430
2110
506
358

807
789
394
305
322

326
293
271
277

286
260
212
 
 
 

15365

Suspended sediment

Mean
concen­ 
tration
(ppm)

795
1760
2110
1470
1070 

1010
859
667
813
712

937
5370
626

1380
1270

968
1080
771
934
930

933
1260
1210
2120
3930

3870
4150
3120
2060
1800
 

 

Tons
per 
day

219
508
598
425
303 

286
244
180
220
198

261
1450
174
443
408

306
330
227
275
289

310
469
438
767

1490

2130
3100
1540
962
807
 

19357

FEBRUARY

2450
2350
 

2150
3120

3020
3000
3950
37600
21900

12500
14900
29600
10200
3800

9380
11100
5000
2730
3010

2950
2160
2070
1950

_

1450
1560
 
 
 

-

1030
1010

E 960
894
1420

1390
B 1400
S 2720
S 289000
S 111000

27700
S 105000
S 194000

13900
B 3700

S 36300
S 25000

5320
2250
2620

2600
1710
1510
1460

E 1300
1020
893'
 
 

839667

DECEMBER

Mean 
dis­

charge
(cfs)

166
171
478
410
246 

212
202
202
202
207

202
199
191
196
199

199
202
194
194
191

183
181
176
171
173

173
178
181
176
176
173

6404

Suspended sediment

Mean
concen­ 
tration 
(ppm)

1590
1610

13900
9700 
3500

2470
2060
1340
1390
1220

982
1090
1250
3090
2000

1730
2990
1790
1820
1630

1640
1460
1860
1630
2150

1420
2120
2700
1350
1500
1500

-

Tons
per 
day

713
743

S 30700
10700 
2320

1410
1120
731
758
682

536
586
645

1640
1070

930
1630
938
953
841

810
714
884
753

1000

663
1020
1320
642
713
701

68866

MARCH

212
202
204
212
218

240
305
446
309
286

263
237
232
221
207

183
186
189
234
237

257
296
263
271
234

266
336
418
434
398
336

8332

1790
2280
2700
2680
1750

2750
2920
3800
3390
2650

2920
2120
2450
1960
1400

1780
1560
1400
2260
3100

2940
4730
2420
2810
8520

5500
2680
8830
4810
5640
4500

-

1020
1240
1490
1530
1030

1780
S 2490
B 4600

2830
2050

2070
1360
1530
1170
782

879
83
14
30
80

40
80
20
60
80

50
30
70
40
60

080

79868

Estimated.
Computed by subdividing day.
Computed from estimated-concentration grap



COLORADO RIVER BASIN

VIRGIN RIVER BASIN--Continued

9-4150. VIRGIN RIVER AT LITTLEFIELD, ARIZ. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4.*

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

329
336
358
340

434
434
488
610
675

585
570
630
720
772

826
802
802
766
772

590
515
524
570
565

515
474
422
394
350
 

16542

121
79
65
60
60

60
60
59
58
58

56
58
59
60
59

59
59
62
60
60

59
59
59
60
60

59
62
65
63
62
60

1940

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

3360
4690
5880
4000

7000
8000
8400

10000
7800

7500
7600
7300
8300
8800

8700
9000
9100
8300
8300

6400
4500
4400
5000
7300

5900
4200
3400
3700
3200
 

-

JULY

25500
13000
2800
800
608

458
 
320
359
334

237
226
283
231
200

215
179
141
201
113

150
152
157
98

104

48
86

8100
707
285
194

 

Tons
per 
day

2980
4250
5680
3670
5420 

8 8200
9370
11100
16500
14200

11800
11700
12400
16100
18300

19400
19500
19700
17200
17300

10200
6260
6230
7700
11100

8200
5380
3870
3940
3020
 

310670

8330
2770
491
130
98

74
E 63

51
56
52

36
35
45
37
32

34
29
24
33
18

24
24
25
16
17

8
14

1420
120
48
31

14185

MAY

Mean 
dis­ 

charge 
(cfs)

296
271
280
309 
302

266
248
218
196
173

159
145
140
119
115

103
98
96
87
72

76
75
66
58
58

56
56
56
55
55
55

4359

58
58
65
58
56

56
55
55
55
55

56
55
55
55
55

55
54
54
54
54

54
51
52
52
52

52
51
51
51
51
50

1685

Suspended sediment

Mean 
concen­ 
tration 

(ppm)

2480
1910
1910
2360 
2930

2020
1770
1710
1600
1440

1320
1260
1340
1140
999

1030
909
1090
1540
686

2950
391
789
319
392

274
 

317
228
314
382

--

AUGUST

158
226

15500
1200
593

504
303
332
226
265

212
227
206
187
258

169
146
156
123
158

151
152
191
146
184

299
203
152
115
136
183

-

Tons 
per 
day

1980
1400
1440
1970 
2390

1450
1190
1010
847
673

567
493
507
366
310

286
241
283
362
133

605
79

141
50
61

41
E 45

48
34
47
57

19106

25
35

S 3680
188
90

76
45
49
34
39

32
34
31
28
38

25
21
23
18
23

22
21
27
20
26

42
28
21
16
19
25

4801

JUNE

Mean 
dis­ 

charge
(cfs)

54
54
52
54
55

55
55
55
55
58

62
60
59
58
58

58
58
56
55
55

56
58
56
58
58

58
58
58
60

110
 

1756

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

123
262
175
142 
217

128
158
141
140
 

106
104
170
112
93

40
78
54
85
40

85
119
93
46
78

99
98

186
117

4520
 

-

Tons 
per 
day

18
38
25
21 
32

19
23
21
21

E 19

18
17
27
18
15

6
12
8

13
6

13
19
14
7

12

16
15
29
19

S 1550
 

2071

SEPTEMBER

50
51
51
51
51

51
52
52
52
52

52
52
52
52
54

54
54
54
52
52

76
75
55
54
59

58
75

1340
633
199
~

3665

124
135
122
101
91

154
347
114
128
119

145
124
143
188
199

156
128
78

103
113

4250
7700
1500
550

4700

3000
4000
57500
29300
15000
 

-

17
19
17
14
13

21
49
16
18
17

20
17
20
26
29

23
19
11
14
16

S 1470
1560
223
80

749

470
810

S 314000
S 58600

8060
 

386418

71807
1786793

Estimated.
Computed by subdividing day.
Computed from estimated-concentration grapb.
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COLORADO RIVER BASIN

GILA RIVER BASIN Continued

9-4309. GILA RIVER NEAR GILA, N. HEX. Continued 

Suspended sediment, water year October 1961 to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
a..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge 
(cfs)

32
32
33
33
33

33
33
34
43

298

210
160
120
99
83

74
68
62
60
56

53
53
51
51
51

51
50
48
50
54
58

2166

Suspended sediment

Mean 
concen­ 
tration
(ppm)

26
26
26
26
26

26
26
26
96

2350

1230
575
250
105
62

__
 
 
 
--

17
7
7
7
7

7
7
7
7
7

17

~

Tons 
per 
day

2
2
2
2
2

2
2
2

11
S 2300

697
208
81
28
1*

E 7
E 7
E 7
E 6
E 6

2
2
2
2
2

2
2
2
2
2
3

3*51

JANUARY

260
252
244
228
213

196
185
199
228
256

230
210
190
200
170

150
169
179
166
154

148
148
157
213
914

670
450
380
336
312
300

8107

50
49
40
35
30

18
20
30
52
 

__
 
 
 
~

1
1
1
1
1

17
17
17

120
1840

858
400
200
130
110
95

~

B 35
33

B 25
22

B 18

10
B 10
B 16

32
E 50

E 30
E 18
E 10
E 16
E 9

7
8
8
8
7

7
7
7

B 70
S 48*0

S 1610
486

B 210
118
93
77

7897

NOVEMBER

Mean 
dis­ 

charge
(cf«)

60
60
62
60
60

60
62
76
92

112

160
163
142
134
145

140
137
140
137
131

125
125
122
122
122

120
120
122
137
142
 

3390

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

11
11
11
n
11
11
11
42
 
 
-_
 
 
 
71

40
31
19
19
19

19
19
19
19
19

19
19
19
 
 
~

-

Tom 
per 
day

2
2
2
2

62

2
2
9

E 14
E 20

E 45
E 40
E 30
E 20
S 29

B 16
11
7
7
7

6
6
6
6
6

6
6
6

E 20
E 30

~

367

FEBRUARY

292
296
308
332
372

404
442
496
692
1020

1220
1360
1540
1700
1770

1330
1020
810
654
540

458
404
354
313
288

274
260
238
 
__
 

19187

98
52

121
160
202

280
277
360
980
2280

2900
1950
2500
1780
1360

1100
925
475
455
240

175
210
160
110
100

78
60
36
 
..
 

--

77
42

101
B 140

203

305
331
482

B 1800
6280

9550
7160

10*00
8170
6500

B 4000
2550
1040
803

B 350

216
229

B 150
B 90
3 80

58
B 40

23
 
 
 

61170

DECEMBER

Mean 
dis- 

charge 
(ef«)

145
140
137
134
125

122
117
125
179
176

199
192
166
163
213

424
360
256
210
199

216
272
300
300
292

292
304
300
284
276
272

6890

210
204
197
192
184

178
181
204
218
221

210
192
181
175
172

166
163
161
163
181

192
194
197
207
204

210
235
298
399
466
466

6821

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

 
 
 
34
24

19
 
 
 
 

205
94

C 31
C 31

170

1300
820
280
90
47

5"
110
101
100
90

87
90
80
60
48
50

-

Tons 
per 
day

E 40
E 20
E 16

12
a
6

E 6
E 10
E 90
E 80

110
49
14
14

K 130

K 1500
797

B 190
B 50

25

34
81
82

B 80
B 70

69
B 70
B 65
B 45

36
B 35

3834

MARCH

37
31
30
25
 

 
 
 
 
 

 
21
21
21
21

21
21
21
21
21

21
21
21
81
40

31
60

152
321
 
~

 

21
17

B 16
13

E 12

E 10
E 16
E 20
E 25
E 25

E 20
11
10
10
10

9
9
9
9

10

11
11
11
45

B 20

18
38

122
346

E 400
E 300

1602

E Estimated.
S Computed by subdividing day.
B Computed from estimated-concentration graph.
C Composite period.
K Computed from estimated-concentration graph and subdividing day.



QUALITY OF SURFACE WATERS, 1962

GILA RIVER BASIN Continued

9-4305. GILA RIVER NEAR GILA, N. HEX. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4. .
5..

6..
7.*
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
 i..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

448
440
453
471
471

471
466
453
476
495

495
480
453
444
448

462
471
476
480
476

466
426
363
309
284

317
329
284
249
246
 

12602

Suspended sediment

Mean 
concen­ 
tration
(ppm)

__
 
 

165
127

135
125
95
90

176

200
172
112
 
~

_
 
 
 
 

_
 
82
60

per 
day

E 200
E 150
E 200

210
162

172
157
116

B 120
235

267
223
137

E 100
E 150

E 200
E 200
E 200
E 200
E 200

E 150
E 100

80
0

52 1 0
1

73
78
60
40
36
 

~

2
9

B 5
B 25

24
 

4244

JULY

61
57
57
53
64

64
68
89
72
70

59
53
50
46
43

39
39
38
51
55

55
62
72
68
116

141
216
169
321
278
318

2944

22
18
20
10
23

28
10
 
 
 

75
47
34
2<?
17

-_
 
 
 
34

40
62
83

100
1180

1590
2210
825
1200
654
1400

~

4
3

B 3
B 1

4

5
2

E 50
E 40
E 40

12
7
5
4
2

E 1
E 1
E 1
E 5

5

6
10
16
18

S 426

S 665
S 2020

376
B 1000
S 1090
B 1200

7022

MAY

Mean 
dis­ 

charge
(cfs)

242
232
221
214
218

232
252
263
266
266

260
252
249
242
224

200
181
166
152
136

121
116
114
111
107

98
93
89
89
87
82

5575

511
1850
704
362
242

176
140
120
103
90

75
67
61
74
62

59
55
51
51
52

51
51
51
51
48

48
44
43
42
41
40

5415

Suspended sediment

Mean 
concen­ 
tration
(ppm)

34
34
30
31
30

41
60
56
70
70

70
61
55
46
40

40
30
18
19
18

21
13
14
10
8

12
10
10
10
10
6

-

Tons
per 
day

22
21

B 20
18
18

26
B 40

40
B 50
B 50

B 50
41
37
30

B 25

B 20
15
8
8
7

7
4
4

B 3
2

3
B 3
B 2

2
2
1

579

AUGUST

10000
26000
11000
1200
160

77
80
80
78
30

14
14
14
14
14

1
1
1
1
1

1
1
1
1
1

1

~

B 14000
B 130000
B 21000
B 1200
B 100

37
B 30
B 25

22
7

3
3
2
3
2

2
2
2
2
2

2
2
2
2
2

2

166458

JUNE

Mean 
dis­ 

charge
(cfs)

80
82
82
80
78

76
74
70
66
64

62
59
59
57
55

53
50
48
48
46

44
41
39
36
36

36
41
51
59
53
 

1727

Suspended sediment

Mean 
concen­ 
tration
(ppm)

9
8
8
7
6

25
20
la
20

C 6

6
6
6
6
6

6
6
6
4
4

3
2
2
6
2

3
5

15
30
10
 

~

Tons 
per 
day

2
B 2
B 2

2
1

5
B 4

3
B 4

1

1
1
1
1
1

1
1
1
1

T

T
M
T

1
T

T
1
2
5
1
 

47

SEPTEMBER

42
47
47
48
61

48
47
46
49
47

44
43
49
51
59

65
57
52
51
59

55
50
50
62
127

468
806
500
354
264
 

3748

12
 
 

39
137

103
 
 
 

18

20
16
20
15
30

70
110
49
20
93

120
115
47
50

1500

1420
1880
475
 
 
 

~

1
E 2
E 2

5
23

13
E 10
E 6
E 4

2

B 2
2
3
2

B 5

12
17
7
3

15

B 17
16
6

B 8
514

1790
4090
641

E 150
E 80

 

7448

Total discharge for year (cfs-days). 
Total load for year (tons)..........

. .78572

.264119

E Estimated.
S Computed by subdividing day.
T Less than 0.50 ton.
B Computed from estimated-concentration graph.

C Composite period.
H Less than 0.50 ton, computed from estimated- 

concentration graph.
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QUALITY OF SURFACE WATERS, 1962

GILA RIVER BASIN Continued

9-4740. GILA RIVER AT KELVIN, ARIZ . Continued 

Suspended sediment, water year October 1961 to September 19P2

Day

It.
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

«..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(cfs)

194
149
140
132
136

136
134
151
284
131

123
117
107
98
95

102
103
105
107
107

102
98

100
98
95

90
91
91
88
91
95

3650

Suspended sediment

Mean
concen­ 
tration 
(ppm)

460
380
480
870
750

500
540

1800
24300
26200

4900
2200
1200
510
600

610
410
340
400
350

360
290
300
300
260

250
260
270
300
190
220

 

Tons
per 
day

191
153
iai
310
275

184
195

S 817
S 23500

9270

1630
695
347
135
154

168
114
96

116
101

99
77
81
79
67

61
64
66
71
47
56

39400

JANUARY

71
86
99

149
171

181
21922-8
237
234

214
197
200
214
211

205
184
157
154
127

85
1130
563
347

2170

961
353
243
157
115
96

9758

280
460
510
420
300

340
350
410
360
540

740
1050
460
340
250

310
450
170
200
210

170
1710
1130
1100

13200

6020
2700
3700
8300
12000
5200

 

54
107
136
169
139

166
207
252
230
341

428
558
248
196
142

172
224
72

B 80
72

39
S 7990
S 2050

1030
S 84000

S 18000
2570
2430
3520
3730
1350

130702

NOVEMBER

Mean 
dis­

charge
(cfs)

90
88
80
75
68

66
69
68
71
69

69
68
69
80

121

123
123
125
123
129

143
184
157
143
132

132
127
140
145
140

3217

85
184
200
194
194

194
208
225
222
214

217
214
219
222
234

264
267
267
453
630

650
645
640
625
640

645
660
665
  
__
 

10077

Suspended sediment

Mean
concen­ 
tration 
(ppm)

810
510
300
220
210

900
2440
2650
2870
1100

660
420
260
590
630

500
440
860
540
450

500
1530
810
340
420

500
290
400
360
350
 

 

Tons
per 
day

197
121
65
45
39

160
455
487
550
205

123
77
48
127
206

166
146
290
179
157

193
S 810

343
131
150

178
99

151
141
132
 

6171

FEBRUARY

1400
750
760
640
580

700
740
530
470
440

410
380
 
«
~

 
 
 

1680
2020

1980
1720
1140
1250
1770

1430
1300
955
__
   
 

~

321
373
410
335
304

B 370
416
322

B 280
B 250

240
220

E 240
E 240
E 250

E 280
E 290
E 290
S 2310

3440

3470
3000
1970
2110
3060

2490
2320
1720
   
 
 

31421

DECEMBER

Mean 
dis­

charge
(cfs)

138
136
134
143
157

179
185
190
356
330

895
485
185
155

1160

3180
2570
508
159
75

55
40
35
29
68

95
114
154
176
187
147

12420

680
620
586
563
554

550
558
568
572
590

568
620
615
595
581

586
576
625
635
919

1030
986
750
586
500

441
422
404
392
400
400

18472

Suspended sediment

Mean

tration 
(ppm)

340
330
320
280
310

380
291
348
«
 

 
--
   
 
 

19600
18200
7300
1900
570

300
620
670
230
972

1970
1630
1060
580
210
170

 

MARCH

1220
1210
710
645
635

480
470
460
405
420

455
440
380
310
310

340
305
345
510
404

410
900

1140
560

C 261

C 261
C 261
C 261
C 261
C 261
C 261

 

Tons
per 
day

127
121
116
108
131

184
145
178

E 1900
E 4000

E 60000
E 21000
E 4000
E 700
E 150000

S 187000
S 144000
S 10800
S 962

115

45
67
63
18

S 208

505
502
441
276
106
67

587885

2240
2030
1120
980
950

713
708
705
625
669

698
736
631
498
486

538
474
582
874

S 895

1140
2400
2310
886
352

311
297
285
276
282
282

25973

E Estimated.
S Computed by subdividing day.
B Computed from estimated-concentration graph.
C Composite period.



COLORADO RIVER BASIN 

GILA RIVER BASIN Continued

9-4740. GILA RIVER AT KELVIN, ARIZ.  Continued

Suspended sediment, water year October 1961 to September 1962   Continued

Day

1..
2..
,.
»,
   

   
..
»»
,.

10..

11..
1?..
13..
14..
15..

16..
IT..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
'31..

Total

1..
2..
3..
4..
5..

6.. 7..

8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

392
407
374
334
334

291
276
273
273
276

285
?8?
288
288
288

295
298
314
337
337

334
334
340
350
374

400
422
464
484
496
 

10243

Suspended sediment

Mean
concen­ 
tration 
(ppm)

C 160
C 160
C 160
C 160
C 160

C 160
C 160
C 160
C 160
C 160

C 160
C 160
C 160
C 160
C 160

C 160
C 160
C 160
C 160
C 160

C 160
C 160
C 160
C 160
C 160

C 203
C 203
C 203
C 203
C 203

 

 

Tons
per 
day

169
176
162
144
144

126
119
118
118
119

123
123
124
124
124

127
129
136
146
146

144
144
147
151
162

219
231
254
265
272
 

4686

JULY

696
680
675
670
563

568
558
545
545
554

581
586
605
610
630

635
635
630
625
650

655
785
620
610
595

586
595
586
769
1230
655

19927

170
148
149
114
51

138
114
101
93
140

124
111
134
261
229

153
146
138
124
95

272
4720
2600
860
1200

390
280
940

24900
25800
4600

 

319
272
272
206
78

212
172
149
137
209

195
176
219
430
390

262
250
235
209
167

481
S 11500
B 4400

1420
1930

617
450
1490

S 58200
S 113000

8140

206187

MAY

Mean 
dis­

charge
(cfs)

488
488
488
484
484

480
480
476
480
480

476
496
500
488
476

449
430
343
282
258

249
249
243
243
240

246
243
267
285
291
285

11867

Suspended sediment

Mean
concen­ 
tration
(ppm)

C 183
C 183
C 183
C 183
C 183

C 183
C 183
C 183
C 183
C 183

C 183
C 183
C 183
C 183
C 183

C 183
C 183
C 123
C 123
C 123

C 123
C 123
C 123
C 123
C 123

C 123
C 123
C 123

433
303
129

 

Tons
per 
day

241
241
241
239
239

23T
237
235
237
23T

235
245
24T
241
235

222
212
114
94
86

83
83
81
81
80

82
81
89

333
238
99

5645

AUGUST

670
661
628
586
581

576
572
568
568
590

630
635
625
630
603

667
650
670
650
650

650
655
650
660
645

640
640
640
625
640
640

19495

12200
15500
5200
910
825

525
310
240
280
330

230
185
220
410
2TO

629
360
360
290
280

240
240
190
1TO
180

140
110
240
115
142
175

 

22100
S 28TOO

8820
1440
1290

816
4T9
368
429
526

391
31T
3T1
69T
440

S 1130
632
651
509
491

421
424
333
303
313

242
190
415
194
245
302

T39T9

JUNE

Mean 
dis­

charge
(cfs)

311
350
3T8
400
396

392
392
404
400
418

430
445
484
492
492

496
500
496
496
496

496
496
504
504
568

625
650
6T5
T23
696
 

14605

Suspended sediment

Mean
concen­ 
tration 
(ppm)

280
250
310
290
110

110
220
ISO
120
120

1TO
370
210
160
280

130
260
270
410
210

74
89
150
180
190

990
1030
660
330
200
 

 

Tons
per 
day

235
236
316
313
118

116
233
164
130
135

B 200
445
274
213
372

174
351
362
549
281

99
119

B 200
245
291

1670
1810
1200
644

B 380
 

11875

SEPTEMBER

635
645
655
655
685

T12
665
640
T01
T45

T01
595
460
312
149

100
85
65
54
42

42
43
38
44
45

261
SOT
60
30
25
 

10396

167
108
97

125
1080

8020
1620
1050
950

10200

2150
220
183

9550
1550

240
76
61
48
56

54
49
22
89
117

6280
16000
5250
850
220
 

 

286
188
1T2
221

S 2150

15400
2910

S 1990
1800

S 21000

40TO
353
22T

S 8510
624

65
IT
11
7
6

6
6
2

S 15
14

S 8700
S 23600

850
69
15
'  

93284

Total discharge for year (cfs-days). 
Total load for year (tons)..........

..144127

.1217208

S Computed by subdividing day.
B Computed from estimated-concentration graph.
C Composite period.
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COLORADO RIVER BASIN 

MISCELLANEOUS ANALYSES OF STREAMS IN THE COLORADO RIVER BASIN Continued

Periodic determinations of suspended-sediment discharge, water year 
October 1961 to September 1962

Date Time 
(24 hr)

tem­ 
per­ 
ature
( f)

Discharge 
(cfs)

Suspended serJiment

Mean 
concen­ 
tration
(ppm)

lischarge 
(tors per day)

SAN JOAN RIVER BASIN 

9-3430. RIO BLANCO NEAR PAGOSA SPRINGS, COLO.

Nov. 5, 1961...................

Mar. 5. ........................

Sept. 12.......................

1115

1120

33.6 
18 3
33' 6

594
223
O7ft

14.8

2

1

0.18

44
" Tfi

i5 3

179

37

13
.04

9-3443. NAVAJO RIVER ABOVE CHROMO, COLO.

Sept. 12....................... 1420 38.5

10

9

1.17

.94
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QUALITY OF SURFACE WATERS, 1962

SALINAS RIVER BASIN Continued

11-1488. NACIMIENTO RIVER NEAR BRYSON, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)

Day
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15..

16..
17..
18..
19..
20..
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22..
23..
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25..
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27..
28..
29..
30..
31..

Total
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4..
5..
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7..
8..
9..

10..

11..
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13..
14..
15..
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20..

21..
22..
23..
24..
2?..
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27..
28..
29..
30..
31..

Total
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.

.

.

.
 

.

.

.
^
 

.

.

.
,
 

.1

6494.2

MARCH

297
417
403
347
544

2971
137T

872
665
53?

43"
37"
33?
293
290

255
230
20->

191
197

197
333
43?
300
259

230
212
194
177
164
150

13887

 
18
6
1

110

367
53
15
 
 

7
 
 

3
 

 
 
   
11
 

__
10
11
 

2

 
 

1
 
 
 

~

3.2
K 25
K 6.7

.9
K 690

S 3790
S 210

35
16
11

8.3
5.1
2.7
2.4
2.3

2.1
1.9
3.4
5.7
4.3

2.1
S 16
K 14

2.4
1.4

.6

.6

.5

.5

.4

.4

4864.9

S Computed by subdividing day. 
T Less than 0.05 ton.

K computed tram, estimated-concentration graph 
and subdividing day.



PACIFIC SLOPE BASINS IN CALIFORNIA

SALINAS RIVER BASIN Continued 

11-1488. NACIKIENTO RIVER NEAR BRYSON, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(There no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
9..
9..

10..

11..
1?..
13..
14..
! ;..

16..
17..
IP..
19..
20..

21..
22..
23..
24..
2<i..

26..
27..
29..
29..
30..
31..

Total

]..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
2fl..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

139
131
123
116
109

101
93
99
94
90

5
t)

7
4
0

8
7
3
0
9

7
6
4
1
0

0
e
7

37
35
"

2071

Suspended sediment

Mean 
concen­ 
tration
(ppm)

__
3
1
 

3

 
 

1
 
 

2
 
 
 

3

3
 

7
 
 

_
3
 
 
~

1
 
 

3
 
 

-

Tons 
per
day

0.4
1.1
.3
.3
.9

.5

.3

.2

.2

.2

.4

.4

.4

.3

.5

.5

.6
1.0

.8
,7

.5

.4

.2

.1

.1

.1

.1

.1

.3

.3
"

12.2

JULY

1.4
1.4
1.0

.<)
 q

.q

.8

.7

.6

.A

.4

.3

.3

.2

.2

.1
0
0
n
0

0
0
0
0
n

0
0
0
0
0
n

10.7

_
1
 
 

1

 
 
 

1
2

__
 
 
 

7

_
 
 
 
~

__
 
 
 
~

_
 
 
 
 
 

 

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

T

MAY

Mean 
dis­ 

charge 
(cfs)

35
32
30
29
26

25
24
22
22
22

22
22
21
22
22

21
21
20
19
19

18
17
16
15
15

15
15
15
15
14
13

643

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
4
 
 
--

1
 
 
  .

1

_-
 

1
 

1

__
1
 
 

1

_-
 

2
 
~

_-
1
 
 
 

1

--

per 
day

0.
.
.
.
 

.

.

.
1
 
,
,
.
.
 

.

.

.

.
T

.1

3.1

AUGUST

0 0

JUNE
                            

Mean 
dis­ 

charge
(cfs)

12
11
10
9.0
9.0

9 .
8.
9.
7.
6.

6.
6.
5.
6.
7.

7.
7.
6.
5.
4.

3.
3 .
2.
2.
2.

1.
1.
1.
1.
1.4
 

175.3

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

 
 

1
 
~

1
 
 
 

1

 
 
 

1
 

 
 

4
 
  

1
  
 
 

1

 
  

2
 
 
 

~

Tons 
per 
day

.1

 

0.6

SEPTEMBER

0 0

TLess than 0.05 to
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QUALITY OF SURFACE WATERS, 1962

SAUNAS RIVER BASIN Continued

11-1497. SAN ANTONIO RIVER AT SAM JONES BRIDGE, NEAR LOCKWOOD, C/TIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estiir*ted.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
1?..
13..
14..
IS..

16..
17..
18..
19..
20..

21..
2?..
23..
24..
2;..

?6..
2T..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBFR

Mean 
dis- 

charge
(rf.)

0

6.5
6.5
6.5
6.2
5.9

5.9
5.9
5.9
5.9
5.9

5.9
5.9
5.9
5.9
5.9

5.9
5.9
5.6
6.2

173

100
68
49
39
33

28
26
23
22
21
19

715.?

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

Ton. 
per 
day

0

JANUARY

_
 
 
 

1

_
 
 
 

2

__
 
 
 
 

_
 
 
 

468

310
11
 

4
~

_
 
 
 

2
 

~

S 38

S 9
0
7
4
3

2
1
1
1
1
1

481.6

NOVF"PFP

Mean 
dis­ 

charge
(rf.)

0
.1
.1
.2
.2

.2

.2

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.4

.4
1.0

.6

.6

.6

.6

.9

.9

.8

.8

.8

.9
 

13.3

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
 
 
 
~

_
 
 
 
 

_
 
 

1
 

 
 
 
 
~

_
 
 

3
 

__
 
 
__
 
 

~

Tons 
per 
day

0.1

FEBRUARY

18
17
16
16
15

14
16

220
3060
3560

1510
823
688
951

2880

1390
922
752
805
652

544
425
340
312
285

261
241
221
 
 
~

20954

 
 
 
 
 

3
 

4OO
2470
1490

619
477
520
522

3300

1530
750
284
317
241

232
206
266
183
124

110
71
 
 
 
 

~

0 1
1
1
1
1

1
1

K 400
S 27900
S 16400

2520
1060
96

S 138
S 2960

S 619
187

57
68
42

34
23
24
15

9

78
46
38
 
 
 

91208.7

DECEMBER

Mean 
dis­ 

charge
(cfs)

1.6
568
181
80
51

36
27
22
18
17

14
13
12
12
11

11
11
10
9.
9.

8.
8.
8.
8.
8.

8.
7.
7.
6.
6.
6.

1200.6

Suspended sediment

Mean

t ration
(ppm)

1
991
105

8
1

1
1
1
 
 

1
 
 

1
 

 
 
 

1
~

__
 
 
 
 

__
 
 
 
 
~

 

per 
day

T
S 1610
S 74

1.
 

.

.
,

T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

1686.7

MARCH

20^>
20'">
20?
194
L9<*

737
56?
430
373
345

317
29'
261
237
225

205
18'»
167
15S
143

141
145
191
167
161

145
137
13'.
13<'«
12'
113

7261

 
79
 
--
 

372
184
122
 
 

 
 
 
 
 

107
 
 
 
 

_
24
 
 
 

__
21
 
 
 
 

~

36
45
45
35
34

S 803
279
142
120
110

99
92
79
70
67

59
47
35
26
18

13
9.5

11
9 9
9 6

8 3
7 8
7 6
8 0
7 6
7 0

2340.3

S Computed by subdividing day. 
T Less than 0.05 ton.

K Computed from estimated-concentration graph 
and subdividing day.



PACIFIC SLOPE BASINS IN CALIFORNIA

SALINAS RIVER BASIN Continued 

11-1497. SAN ANTONIO RIVER AT SAK JONES BRIDGE, NEAR LOCKWOQD, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)

Day

1..
'  
3..
4..
5..

6..
7..
B..
9..

10..

11..
12..
13..
14..
15..

16..
17..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
B..
9..

10..

11..
12..
13..
14..
15.,

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

?*..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cf.)

108
inn
103

95
8«

85
83
78
73
67

63
59
56
54
52

52
51
47
44
44

40
40
39
37
34

34
32
31
31
32
 

1752

.
,
,  

.:
 

.

.
,
.
 

i
.
.:,  
 

.
i
,
.
 

i
,
. )
.
 

,
,r
.(
.
. j
 

35.4

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

 
23
  -
 
~

__
47
 
 
 

31
   
 

   

30

__
 
 

14
 

__
 

5
 
 

_

2
 
 
 
 

-

JULY

3

-

Total discharge for year 
Total load for year (ton

Tons 
per 
day

6.7

6.2
6.4
6.4
7.8

10
11
9.1
7.3
6.0

5.3
4.9
4.5
4.4
4.2

3.9
3.2
2.4
1.7
1.3

1.0
.8
.5
.4
.3

.2

.2

.2

.3

.3
 

116.9

0.3

MAY

Mean 
dis­ 

charge
(cfs)

32
29
29
25
24

26
25
21
21
21

22
22
21
24
26

25
25
22
22
21

19
19
18
16
15

15
16
16
16
15
13

661

.0

.0

.0

.1

.1

.1

.1

.0

.0

.0

.9

.8

.8

.8

.7

.7

.7

.7

.7

.6

-.5
.5
.5
.5
.4

.4

.4

.4

.4

.4

.4

22.6

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

5
 
 
17
 

_-
 

3
 
 

_-
 
 

12
 

2
 
 
 

2

__
 
 
10
 

_
 

2
 
 
 

"

AUGUST

Tons 
per 
day

0.
.
.

1.
 
.
.
.
.
 
.
.
.
,E
 

.

.

.

.
 

.

.

.

.
 

9
.
.
.
.
 

10.0

0.2

JUNE

Mean 
dis­ 

charge
(cfs)

12
11
11
9.8
8.9

8.
.
.
.
 

.

.

.
«
 

.

.

.

.
 

.

.

.

.
 

.

.

.

.

.
" 

152.3

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
 
 

6
 

 
 
 
 
 

 
8
 
 
 

 
 

3
 
 

 
 
 
 
 

__

3
 
 
 
~

~

Tons 
per 
day

0.
.
«
.

.

.

.

.
 
.
.
.
.
 

 

1.9

SEPTEMBER

0.4
.4
.4
.5
.6

.5

.5

.6

.6

.6

.6

.6

.5

.6

.5

.5

.4

.4

.4

.5

.4

.4

.<»

.3

.3

.4

.4

.6

.5

.5
 

14.3

s)................................................. .............

0.1

32,781. 7 
95,846.8

T Less than 0.05 ton.
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QUALITY OF SURFACE WATERS, 1962

SALINAS RIVER BASIN Continued

11-1500. SAN ANTONIO RIVER AT PLEYTO, CALIF. Continued

Suspended sediment, water year October 1961 to September 19')2 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

Tons 
per 
day

0

JANUARY

3.5
3.5
3.2
3.0
2.7

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
2.7
2.7
3.2

53

127
77
55
44
37

28
24
19
16
15
13

565.5

__
 
 
 
 

__
 
  -
 

1

__
 
 
 
 

_
 
 
.  
16

31
11
14
15

7

7
9
6
4
7
 

~

S .5

1
3
1
8
7

5
6
3
2
3
2

27.7

NOVEMBER

Mean 
dis­ 

charge 
(cfs)

0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

Tons 
per 
day

0

FEBRUARY

12
12
11
11
10

9.5
10
72

2450
3360

1510
7*8
510
969

2870

1540
1080
716
844
679

588
470
401
365
337

311
287
266

 
 

20448.5

 

3
 
 
 

2
 
34

1930
2580

890
480
300
960

2330

990
650
600
580
520

490
425
425
310
195

185
180
145
 
 
 

~

0.
.
.
.
 

.

.
S 25
S 20200
S 25000

3630
969
413

S 2630
S 20500

4120
B 1900

1160
1320
953

778
539
460

B 310
177

155
139
104

 
 

85482.7

DECEMBER

Mean 
dis­ 

charge
(cfs)

0
25

300
68
40

26
18
12
10
8.6

.
,
.
.
 

.

.

.

.
 

.

.

.

.
 

.

.

.

.

.

.8

605.3

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

 
 
34
13
 

 
 
 
 
 

 
 
 

1
"

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

~

Tons 
per 
day

31.7

MARCH

252
245
248
229
219

604
540
406
349
301

276
266
248
232
206

209
184
187
187
180 *

ISO
168
216
196
174

164
155
146
137
128
120

7352

105
100
160
110
115

1020
760
370
315
240

198
160

31
26
25

22
20
18
18
18

18
18

212
124

75

49
28
20
15
25
17

~

71
66

107
68
68

S 1930
1110
406
297

B 200

148
115
21
16
14

B 12
B 9.9
B 9.1
B 9.1
B 8.7

8.7
8.2

S 126
66
35

22
12

B 7.9
5.5
8.6
5.5

4991.2

S Computed by subdividing day. 
T Less than 0.05 ton.

B Computed from estinated-".oncentration graph.



PACIFIC SLOPE BASINS IK CALIFORNIA

SALINAS RIVER BASIN Continued 

11-1500. SAN ANTONIO RIVER AT PLEYTO, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge 
(cf»)

118
112
105
100
95

85
76
72
70
63

61
59
57
55
55

55
52
50
50
49

47
45
42
40
39

37
36
34
34
34
~

1827

.2

.1

.1

.1
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.5

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

15
20
24
20
15

18
17
16
16
16

18
 
--
- 
 

__
 
 
 
--

__
 
 
 
 

__
 
 
 
 
--

-

JULY

Tons 
per 
day

B 4.8
B 6.0

6.8
B 5.

3.

4.
B 3.
B 3.

3.C
2.

3.
2.
2.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1 4
.
 

,
.
.
.
.1
 

70.6

T

MAY

Mean 
dis­ 

charge 
(cfs)

34
33
33
32
29

26
26
26
25
23

22
22
22
23
23

24
21
21
21
20

19
17
16
15
14

14
It
14
14
13
12

668

0

Suspended sediment

Mean

tration 
(ppm)

3

-
AUGUST

Tons 
per 
day

6.6

0

JUNE

Mean 
dis­ 

charge 
(cfs)

11
10
8.8
7.
7.

.

.

.

.
 

.

.
 
.
 

.

.

.
1.
1 .

.

.

.

.
 

.

.

.

.:

.
 

100.0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

Tons 
per 
day

0.9

SEPTEMBER

0 0

Total discharge for year (cfs-days). 
Total load for year (tons)..........

31,566.8
90,611.4

T Less than 0.05 ton.
B Computed from estimated-concentration grapn.
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QUALITY OF SURFACE WATERS, 1962 

ALAMEDA CFEEK BASIN Continued 

11-1790. ALAKEDA CREEK NEAR MILES, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

0

0.1
.2
.2
.4
.6

.3

.3

.1

.1

.1

.1

.1

.3

.4

.2

.4

.3

.2

.4
1.8

9.0
3.8
2.7
1.6
1.2

1.0
1.1
1.1
.8
.7
.8

30.0

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 

Tons 
per 
day

0

JANUARY

_
6
 

4
 

 
 

6
6
9

 
7
 
 

8

 
6
 
 

__
5

.M,

3
 

11
 
17
 
 
 

-

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

.3

.1
T
T
T

T
T

.1
T
T
T

0.9

NOVEMBER

Mean 
dis­ 

charge
(cfs)

0

1 0
1 0

9
8
8

8
1 3
1 8
4 8

166

580
407
354
698

2370

2350
961
543
645
296

174
120

86
72
55

44
34
27

   
_ 
 

9995.2

Suspended sediment

Mean 
concen­ 
tration
(ppm)

-

Tons 
per 
day

0

FEBRUARY

15
 
 
 
12

 
15
18
24

255

696
396
306
593

2110

1440
620
877
813
146

82
63
43
28
22

17
13
11
  .
-«
   

-

T
T
T
T
T

T
.1

B .1
S .5
S 133

S 1160
S 413
S 408
S 1170
S 14700

S 9370
1610

S 1400
S 1640

117

39
20
10
5.4

B 3.3

2.0
1.2
.8
«  
   
 

32203.6

DECEMBER

Mean 
dis­ 

charge
(cfs)

0

3*
9"
9,v
7!T
55

1090
1381

93^
287
18^

19'
9«v
7.'
61
45

3*
31
2*
22
2>

18
23
2i*~
222-)

15
1*
11
9.0
7.3
6.8

500^1

Suspended sediment

Mean 
concen­ 
tration
(ppm)

~

MARCH

14
243
190
60
51

1170
808
330
160
105

70
45
24
20
12

9
5

   
 
 

2
8
7

10
 

4
4
 

15
 

-

Tons 
per
day

0

1.3
S 93
K 50

12
S 12

S 3680
S 3220

830
124

52

36
12
4.7
3.2
1.5

.9

.4

.

.
 

,
S .

,
.
 

.

.

.

.
,
«

8137.4

SComputed by subdividing day. 
TLess than 0.05 ton.

B Computed by estimated-coicentration graph. 
K Computed from estimated-".oncentration graph 
and subdividing day.



PACIFIC SLOPE BASINS IN CALIFORNIA

ALAMEDA CREEK BASIN Continued 

11-1790. ALAMEDA CREEK NEAR NILES, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

6.
.
.
,
.

.

.
,
.
 

  5
.5
.1
.8
.7

2.3
2.7
2.8
3.6
3.6

2.3
2.2

.6

.1

.4

.0
  4
.8
.8

9.8
 

147.0

Suspended sediment

Mean
concen­ 
tration 
(ppm)

_
__
_
27

16
__
 
25
 

_
__
28
«
 

26
_
 
_
 

_
_
22
.   .
 

_
8
 
_

3
 

~

Tons
per 
day

0.4
.4
.3
.3
.3

.2

.2

.2

.3

.3

.3

.3

.2

.2

.2

.2

.2

.2

.2

.2

.1

.1

.2

.3

.4

.3

.2

.1

.1

.1
 

7.0

JULY

28
38
19
14
32

19
13
35
38
19

13
11
13
10
30

37
19
12
9.4

11

11
31
36
18
13

13
12
11
32
41
19

657.4

_
  .
10
__

6

_
 
 
22
21

_
8
 
 
 

__
 
 
  _
 

_
13
 
__
 

_
_ _
 
 
__
 

 

1.6
2.3
.5
.3
.5

.3

.2
1.3
2.3
1.1

.5

.2

.2

.1
1.5

4.1
1.8
  8
.4
.3

.2
1.1
2.5
1.1
.7

.6

.5

.3
2.1
5.8
2.3

37.5

MAr

Mean 
dis­

charge 
(cfs)

9.8
9.8
9.4

.4

.0

.0

.0

.0

.0

.0

.0

.0

.7

.7

.7

.7

.7

.7

.4

.8

.8

.8

.8

.8

.8

.7

.0

.4
8.4
8.4
8.4

269.1

12
12
13
13
36

40
19
15
12
12

13
32
41
18
4.8

2.2
1.3
2.3

30
38

16
4.2
8.6
9.8

10

28
29
15
5.9

11
12

516.1

Suspended sediment

Mean
concen­ 
tration
(ppm)

 
 
 
  .
 

 
10
19
~
15

 
 
 

6

__
  .
 
 
 

4
 
 
 
 

 
 

6
  -
--
 

-

AUGUST

 
 
  -
__
 

__
S3
 
22
 

_
 
 
58
 

41
__
.  
-  
~

64
 
 
82
 

_
64
 
 
  ~
16

 

Tons
per 
day

0.1
.1
.1
.1
.1

.1

.2

.5

.4
  4

.3

.2

.2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1
;l
.1
.1
.1
.1
.1
.1

4.6

1.1
.8
.8
.7

4.9

7.0
2.7
1.5
.7
.5

.4
3.7
7.5
2.8
.6

.2

.1

.2
3.9
6.0

2.8
.8

1.8
2.2
2.2

5.7
5.0
2.1
.6
.8
.5

70.6

JUNE

Mean 
dis­

charge
(cfs)

a.o
8.0
7.5
7.5
7.5

7.5
7.5
7.8
8.0
7.0

7.3
7.3
7.0
6.8
8.6

16
16
27
25
14

13
10
8.4

10
25

17
7.7
9.1

12
12
 

335.5

Suspended sediment

Mean

tration 
(ppm)

 
~
 
 

6

~
--
 
  -
 

8
 
 
 
 

 
60
~
 
 

17
 
 
-  

5

 
 
 
   
 
 

-

Tons
per 
day

0.1
.1
.1
.1
.1

.1

.1

.1

.2

.2

.2

.2

.2

.1

.2

1.6
2.6
3.9
2.7
1.1

.6

.3

.2

.2

.3

.2

.1

.1

.2

.2
 

16.4

SEPTEMBER

11
34
40
40
18

4.6
9.1

12
32
37

16
4.0
9.0

12
11

32
36
15
4.2

10

11
12
32
34
17

4.2
9.6

12
12
30
 

560.7

~
--
 
84
64

~
20
 
39
80

 
 
--
12
 

 
62
 
  -
 

 
«
35
57
S3

 
 
16
 
  -
 

 

.3

.8
  6
.1
.1

.6

.5

.5
3.4
8.0

3.0
.5
.6
.4
.3

3.3
6.0
2.1
.5
.9

.8

.8
3.0
5.2
2.4

.4

.7

.5

.4

.8
 

69.5

Total discharge for year (cfs-days). .................................................... 17,515.1
Total load for year (tons) .............................................................. 40, 547. 5
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QUALITY OF SURFACE WATERS, 1962

SAN JOAQUIN BIVER BASIN Continued

11-3035. SAN JOAQUIN RIVER NEAR VERNALIS, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)

Day
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4. .
"..

6..
7..
«..
9..

10..

11..
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13..
14..
15..
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20..

21..
22..
J3,.
24..
2*..

26..
27..
28..
29..
30..
31..
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1..
2..
3..
4..
;..
6..
7..
B..
9..

10..

1..
2..
3..
4..
5..

6..
7..
«..
9..
0..

1..
2..
3    
4..
5..

6. .
7. .
3..
0. .
0..
1..
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dis­ 
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->nn
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31H
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382
386
385
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47°
475
466
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453
469
494
498
494

1?71?
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(ppm)
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43
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30

22
22
22
21
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21
24
24
23
16
18

"
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per 
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55
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38
33
31
31

35
41
45
48
56
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54
46
45
34
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27
28
27
26

26
29
30
29
22
24

1157

JANUARY
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616
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608

612
619
6?6
633
692

748
800
820
828
820

812
800
776
770
900

1030
1170
1360
1160
972

fl96
856
836
fll ?
80"
812

24931

12
16
19
19
20

20
24
26
27
29

26
28
25
20
20

17
18
20
30
35

34
52
5n
38
29

27
41
43
43
38
36
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27
32
31
33

33
40
44
46
54
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60
55
45
44
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65
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97
94
82
79

2018
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(cfs)

504
510
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514
584

636
633
616
633
633
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608
570
517
517

507
507
485
494
556
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626
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700
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-
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6
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9
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8
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1
7

0
i
0
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~
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792
780
770
756

748
752
756
831

1090

2000
3550
4670
4760
5780

7820
10200
11100
11600
12000

12500
12200
11400
10600
10000

8970
7690
6850
 
 
 

161773

40
38
39
37
40

46
48
49
58

174

255
415
390
362
474

546
408
2b5
208
180

165
185
157
147
152

125
125
95
 
 
 

87
81
82
77
82

93
97

100
130

S 525

1380
S 4060

4920
4650
7400

11500
11200
7940
6510

B 5800

5570
6090
4830
4210
4100

3030
2600
1760
 
 
 

DECEMBER
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charge 
(cfs)
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73'*
759
76<>
80T
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832
812
800

92
66
42
28
17

03
82
66
64
68

61
50
50
47
47

40
33
30
30
26
26

22055

Suspended sediment

Mean

tration 
(ppm)

26
25
29
34
29

27
26
20
16
13

14
12
10
11
14

15
15
18
19
22

20
15
16
17
23

21
19
19
18
15
14

"

per 
day

50
50

B 59
70
63

61
59
45
35
28

30
B 25

20
22
27

28
28
32
34
40

36
26
28
30
40

36
32
32
31
25
24

1146

MARCH

6390
5730
5160
5040
5020

50CO
5690
7220
8620
9650

9830
8780
7890
7340
6980

6780
6620
6120
5820
5610

51TO
4940
48TO
4740
45EO

4420
4330
4230
3970
3790
3610

89
96

139
122
105

116
139
42
59
43

44
00
9
9
7

7
6
8
7
6

7
6
7
66
59

67
62
83
75
85
76

1540
1490
1940
1660
1420

1570
2140
2770
3700
3730

3820
2370
2050
1820
1410

1340
1500

B 1400
1 160
1050

1030
920
920
845
725

800
725
948
804
870
741

49208

S Computed by subdividing day*
B Computed by estimated-concentration graph.



PACIFIC SLOPE BASINS IK CALIFORNIA 

SAN JOAQUIN RIVER BASIN Continued 

11-3035. SAN JOAQUIN RIVER NEAR VERNALIS, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..

9..
10..

11..
12..
13..
lit..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
'..
4..
5..

6..
7..
8..
">  

10..

11..
12..
n..
14..
15..

16..
17..
1R..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

Total

APRIL

Mean 
dis­

charge
(cfs)

3540
3410
3121
2700
2380

2250
2150
?070
1990
1930

1840
1780
1760
173"
1510

1470
1280
1220
1570
1SOO

2050
2340
2280
2060
1990

1-360
20in
2100
2140
2170
 

62550

Suspended sediment

Mean
concen­ 
tration 
(ppm)

74
86
77
64
77

03
91
74
87
80

82
82
77
76
92

91
101
86
87
72

77
67
77
91
90

96
9?
78
80
85
"

-

JULY

1600
1450
1280
1160
1070

084
053

935
017
904

890
«7R
S6f>
814
842

830
818
so*,
794
746

710
726
730
6?7
599

574
557
566
614
630
606

discharge

87
77
80
86
89

90
81
88
8«

101

96
100
105
105
83

81
95

10°
105
102

90
02

105
100
87

85
8S
99
117
111
100

for vea.1

Tons
per 
day

07
92
49
67

B 90

65
28
14
67
17

07
94
66
55
75

49
49
83
69
50

26
23
74
06
84

08
99
42
62
98
~

13815

376
301
276
274
257

230
208
222
?1S
247

231
237
246
242
189

182
?10
T>->

225
205

173
180
207
160
141

132
132
151
194
189
164

MAY

Mean 
dis­

charge
(cfs)

2000
1760
1690
1660
1700

2010
2540

3170
4240

5090
5460
5130
4530
4050

3290
2560
2210
1970
1850

1930
1910
2000
2050
2030

2120
2200
2020
1880
1690
1570

81250

Suspended sediment

Mean
concen­ 
tration 
(ppm)

63
61
49
50
75

112
121

175
258

333
159
130
173
110

80
102
113
120
128

129
121
109
113
114

115
107
103
115
140
100

-

Tons
per 
day

340
290
2 4

B 20
3 4

6 8
8 0

1500
2950

4580
2340
1800
2120
1200

711
705
674
638
638

672
624
589
625
625

658
636
562
584
639
424

30601

AUGUST

650
642
634
642
679

778
764
760
756
751

746
733
746
728
582

562
598
622
618
658

642
642
614
650
706

778
841
764
787
733
706

104
105
106
105
100

90
105
102
93
88

79
83
03
94
84

73
72
74
74
86

81
83
83
85
93

80
74
79
86
H9
90

183
182
181
182
183

208
217
209
190
178

159
164
187
185
132

111
116
124
123
153

140
144
138
149
177

168
168

B 160
183
176
172

JUNE

Mean 
dis­

charge
(cfs)

1440
1550
3570
4490
5060

5490
4660 
3540
3650
4350

4440
4920
5300
5040
4530

3910
3400
3080
2410
2640

3290
3510
3530
3530
3170

2690
2320
2000
1780
1620
 

104910

Suspended sediment

Mean
concen­ 
tration 
(ppm)

89
110
166
263
302

276
200 
133
161
124

103
113
187
173
165

113
99

100
113
132

131
133
124
86
70

77
90
81

102
96
 

-

Tons
per 
day

346
460
1600
3190
4130

4090
2520 
1270
1590
1460

1230
1500
2680
2350
2020

1190
909

B 830
735
941

1160
1260
1180
820
599

B 560
564
437
490
420
 

42531

SEPTEMBER

792
900
990
965
890

920
950
995
1080
1110

1080
995
925
885
920

930
920
895
880
905

980
1040
1060
1140
1140

1100
1060
1090
1120
1140
 

85
93
84
81
84

79
76
76
76
83

84
84
83
74
66

74
69
72
78
62

69
81
63
55
77

82
66
71
71
68
 

1            1        

182
226
225
211
202

196
195
204
222
249

245
226
207
177
164

186
171
174
185
151

183
227
180
169
237

244
189
209
215
209
 

749.717
Total load for year (tons). ........................... ................................. 2*S,267

B Computed from estimated-concentration graph.
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i
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19 65 50 56 66 64 74 76 72

20 65 49 55 67 66 75 77 72

21 64 49 56 66 65 74 77 72
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PACIFIC SLOPE BASINS IN CALIFORNIA

SAN JOAQUIN RIVER BASIN Continued 

11-3235. MOKELUMNE RIVER BELOW CAKANCHE DAM, CALIF. Continued

Periodic determinations of suspended-sediment discharge, water year 
October 1961 to September 1962
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72 
5.4 
7.1 
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38 
3.6



SA
N 

JO
AQ

UI
N 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3

25
5.

 
MO
KE
LU
MN
E 

RI
VE
R 

AT
 
WO
OD
BR
ID
GE
, 

CA
LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
d
a
m
 o

f 
Wo
od
br
id
ge
 
Ir

ri
ga

ti
on

 
Di
st
ri
ct
, 

0.
4 

mi
le
 
up

st
re

am
 
fr

om
 
ga
gi
ng
 
st

at
io

n 
at

 
Wo
od
br
id
ge
, 

Sa
n 

Jo
aq
ui
n 

Co
un

ty
. 

DR
AI

NA
GE

 
A
R
E
A
.
 
6
4
4
 
sq
ua
re
 m
i
l
e
s
 u
ps
tr
ea
m 

fr
om
 g
ag

in
g 

st
at

io
n.

 
RE

CO
RD

S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Ma
rc

h 
19

51
 
to
 
Se

pt
em

be
r 

19
62
.

Wa
te

r 
te
mp
er
at
ur
es
: 

Ma
rc

h 
19

51
 
to

 
Se

pt
em

be
r 

19
58

, 
No
ve
mb
er
 
19

60
 
to

 
Se

pt
em

be
r 

19
62
. 

EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi

mu
m,

 
7O

°F
 
Oc
t.
 1
, 

se
ve

ra
l 

da
ys

 
in

 
Se

pt
em

be
r.

EX
TR
EM
ES
, 

19
51

-5
8,

 
1
9
6
0
-
6
2
.
 
W
a
t
e
r
 
te
mp
er
at
ur
es
: 

Ma
xi

mu
m 

(1
95

1-
54

, 
19

56
-5

8,
 
19
60
-6
2)
, 

83
°F

 
Ju

ly
 
9,
 
19

51
; 

mi
ni

mu
m 

(1
95

1-
55

, 
19

56
-5

8,
 
19
61
-6
2)
, 

35
°F
 

Ja
n.
 
29

, 
30

, 
19
54
.

C
he

m
ic

al
 

an
al

y
se

s,
 

in
 p

a
rt

s 
p
er

 m
il

li
o
n
, 

w
at

er
 
y

ea
r 

O
ct

o
b

er
 

19
61

 
to

 
S

ep
te

m
be

r 
19

62

D
at

e 
of

 
co

lle
ct

io
n

D
ec

. 
1

1
..
..
..
..
..
.

Ja
n

. 
10

, 
1
9
6
2
..
..
.

S
ep

t.
 
6

..
..

..
..

..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

) 24
 

34
 

70
 

84
 

33
3 

69
8

41
5 

26
1 

77
7 

34
7 

21
1 23

S
il

ic
a 

(S
iQ

.)

11
 

12

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a) 6
.0

 

5
.6

M
ag

­ 
ne

­ 
si

um
 

(M
g) 1
.2

 

.6

So
di

um
 

(N
a) 2

.4
 

2
.4

 
2

.6
 

3
.0

 
5
.4

 
3

.5

4
.2

 
4
.5

 
2
.9

 
2
.5

 
2
.4

 
2
.5

Po
­ 

ta
s­

 
si

um
 

(K
)

4
.0

3
.9 .3

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

CO
,)

25
 

15
 

24
 

11
 

16
 

19 15
 2 12
 

16
 

14
 

20

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

Su
lfa

te
 

(S
O

.)

16 26
 .0

C
hl

or
id

e 
(C

l) 3
.2

 
4
.5

 
3

.2
 

4
.2

 
4

.8
 

5
.0

6
.2

 
5

.0
 

5
.0

 
3
.5

 
2

.2
 

2
.0

F
lu

o-
 

rl
d

e 
(F

) ~ " 0
.2 ~ .0

N
i­

 
tr

at
e 

(N
O

J

 0
.2 .4

B
o­

 
ro

n 
(B

)

0
.0

 
.0

 
.0

 
.0 .1 .0 .1 .0

 
.0

 
.0

 
.0 .1

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d)

P
ar

ts
 

pe
r 

m
ill

io
n 59

 

34

To
ns

 
pe

r 
ac

re
- 

fo
ot -[

0
.0

8

.0
5

To
ns

 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 22
 

18
 

21
 

20
 

42
 

30 23
 

20
 

23
 

12
 

10
 

17

N
on

- 
ca

r-
 

bo
n-

 
at

e

2 6 l ll
 

29
 

14 11 18
 

13
 0 0 1

S
o­

 
di

um
 

ad
­ 

so
rp

­ 
ti

on
 

ra
ti

o

0
.2

 
.2

 
.2

 
.3

 
.4

 
.3 .4

 
.4

 
.3

 
.3

 
.3

 
.3

Sp
ec

ifi
c 

co
n­

 
du

ct
­ 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

) 58
 

63
 

53
 

75
 

12
2 85 71

 
81

 
61

 
37

 
33

 
43

PH 7
.2

 
7
.2

 
7

.3
 

6
.5

 
7
.1

 
7

.2

7
.2

 
6
.0

 
6

.7
 

7
.1

 
7

.2
 

7
.5



SA
N 

JO
AQ

UI
N 

RI
VE

R 
BA
SI
N 
 
 C
on

ti
nu

ed

11
-3

25
5.

 
HO

KE
LU

MN
E 

RI
VE

R 
AT
 W
OO

DB
RI

DG
E,

 
C
A
L
I
F
.
 
 C
on

ti
nu

ed

Mo
nt
h

Oc
to

be
r

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 
..

..
 

N
o
v
e
m
b
e
r

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

D
e
c
e
m
b
e
r
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ja
nu

ar
y 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

 
Fe
br
ua
ry
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

 
M
a
r
c
h

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ap
ri
l

M
i
n
i
m
u
m
 

..
..

M
a
y M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ju
ne M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ju
ly M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Au
gu

st
M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Se
pt

em
be

r
M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

D
a
y

1 70 69 58 57 52
 

52 45 46 45 47 4
7 54 56 55 62 61 64 63 68 67 69 69

2 69 69 57 56 52
 

52 44 47 45 48 47 54 56 55 62 62 66 64 69 67 69 68

3 69 68 56 56 52
 

52 4 8 7 8 8

54 58 56 62 60 68 66 69 67 70 69

4 69 67 56 56 52
 

52 45 48 48 48 48 54 58 57 60 58 68 68 68 68 70 69

5 68 68 56 56 52
 

52 45 48 48 48 48 55 58 57 58 57 68 68 68 68 70 68

6 68 68 56 56 52
 

51 46 48 48 49 48 55 58 57 57 57 69 68 68 67 69 67

7 68 65 56 56 51
 

50 45 50 48 49 49 56 59 58 57 56 69 68 68 67 69 68

8 65 63 56 55 50
 

49 46 51 50 49 49 57 59 59 56 56 68 68 68 67 69 68

9 63 63 55 55 47 46 52 51 49 49 57 59 59 56 56 68 68 68 68 70 68

10 63 62 55 55 46 46 52 52 49 49 57 57 59 59 56 56 68 67 68 68 69 68

11 62 62 55 55 4
4 46 53 52 4
9 49 58 57 59 59 58 56 67 66 69 68 69 67

12 62 61 55 54 44 45 53 53 49 49 58
 

58 59 59 58 58 67 65 69 68 69 68

13 63 62 54 53 43 45 53 53 49 49 59 58 59 59 58 57 67 67 69 68 69 67

14 65 63 53 53 43 45 53 52 49 49 59
 

59 59 58 57 57 67 67 69 68 69 68

15 66 65 53 52 43 45 52 52 49 4
9 59
 

59 58 58 57 57 67 67 69 68 69 68

16 67 65 52 52 43 43 52 52 49 49 59
 

59 58 58 58 57 67 66 68 67 70 68

17 68 67 52 51 43 42 52 52 49 49 59
 

58 59 58 58 58 66 66 68 67 70 69

18 69 67 51 50 43 42 52 52 50 49 58
 

57 59 58 60 58 66 66 68 67 70 69

19 69 68 51 51 43 44 52 51 50 50 57 56 58 58 63 60 67 66 68 66 69 68

20 68 67 51 50 44 51 51 51 50 56 56 58 58 63 63 67 66 68 66 69 68

21 67 65 50 49 52
 

51 51 50 51 51 56
 

56 58 58 63 61 68 67 68 67 68 68

22 65 63 50 49 52
 

52 50 50 51 51 56 56 60 58 61 61 68 67 68 67 68 68

23 63 61 50 50 52
 

51 50 50 51 51 57
 

56 60 60 61 60 67 67 68 66 68 68

24 61 60 50 50 51
 

51 50 50 51 51 58 57 61 60 61 60 68 67 68 67 68 68

25 60 60 50 50 51 51 50 50 52 51 58
 

57 60 60 61 61 68 67 68 67 68 68

26 60 60 51 50 51
 

49 50 48 53 52 57 56 60 60 61 60 69 67 68 67 68 68

27 60 60 51 51 49
 

48 48 46 53 53 56
 

56 60 60 60 60 69 68 68 67 68 68

28 60 59 51 51 48
 

48 47 46 54 53 56
 

56 62 60 60 60 68 68 68 67 68 67

29 59 58 51 51 48
 

47 ~ 54 54 56
 

55 64 61 62 6
0 68 67 69 67 67 67

30 58 58 52 51 47
 

46  54 54 55
 

54 64 63 63 62 68 67 69 69 67 67

31 58 57  _ 4
6
 

45 45  54 54 _ 63 62   68 67 69 69   

Av
er

­
ag

e

65 64 53 53 48
 

48 43
 

50 50 50 50 57 56 59 59 60 59 68 67 68 69 69 68



SA
N 

JO
AQ
UI
N 

RI
VE
R 
B
A
S
I
N
 
 C
on

ti
nu

ed
 

11
-3
35
0.
 
CO

SU
MN

ES
 
RI
VE
R 

AT
 
MI
CH
IG
AN
 
BA

R,
 
CA

LI
F.

LO
CA
TI
ON
. 
 
 A
t 

ga
gi

ng
 
st
at
io
n 

at
 
Mi

ch
ig

an
 
Ba
r,
 
Sa
cr
am
en
to
 
Co

un
ty

, 
5,

5 
mi

le
s 

so
ut

h
Fo

rk
s.

DR
AI
NA
GE
 
A
R
E
A
.
 
 3
37

 
sq
ua
re
 
mi

le
s.

 
RE

CO
RD

S 
AV

AI
LA

BL
E.

  
 C
he
mi
ca
l 

an
al
ys
es
: 

Oc
to

be
r 

19
S3

 
to

 
Se

pt
em

be
r 

19
62
.

es
t 

of
 
La
tr
ob
e 

an
d 

12
 
mi
le
s 

do
wn

st
re

am
 
fr
om
 
co

nf
lu

en
ce

 
of

 
No

rt
h 

an
d 

Mi
dd
le

Ch
em

ic
al

 
an
al
ys
es
, 

in
 
pa

rt
s 
P
e
r
 m
il

li
on

, 
wa
te
r 

ye
ar
 O
ct

ob
er

 
19

61
 
to

 
Se

pt
em

be
r 

19
62

D
at

e 
of

 
co

lle
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(c
fs

) 0
.9

 
12

 
92

 
24

 
39

 
59

3

78
6 

53
1 

21
8 17

 
15

Si
lic

a 
(S

iQ
.)

IS 16

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a)   4
.4

 

8
.6

M
ag

­ 
ne

­ 
si

um
 

(M
g) 0
.7

 

4
.3

So
di

um
 

(N
a) 3

.5
 

3
.8

 
3
.1

 
3

.7
 

4
.1

 
4
.6

2
.7

 
2
.2

 
2
.0

 
3

.6
 

4
.1

 
4

.4

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.9

 

1
.1

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

47
 

53
 

33
 

40
 

42
 

49 27
 

20
 

22
 

35
 

39
 

51

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
O

.) 1
.0

 

3
.0

C
hl

or
id

e 
(C

l) 3
.0

 
2
.6

 
2
.8

 
3

.2
 

3
.8

 
1
.8

2
.0

 
2

.0
 

2
.1

 
1
.0

 
3

.0
 

2
.0

F
lu

o-
 

rl
d
e

(F
)

0
.1

 

.0

N
i­

 
tr

at
e 

(N
O

J ~ 0
.0 .2

B
o­

 
ro

n 
(B

)

0
.2

 
.0

 
.0

 
.0

 
.1

 
.0 .0

 
.1

 
.0

 
.0

 
.0

 
.0

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n 36

 

65

T
on

s 
pe

r 
ac

re
- 

fo
ot .0

5
 

.0
9

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 36
 

39
 

28
 

40
 

41
 

45 20
 

14
 

15
 

26
 

31
 

39

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 1 17 7 5 0 0 0 0 0 0

So
- 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o .3
 

.3
 

.2
 

.3
 

.3
 

.3 .3
 

.3
 

.2
 

.3
 

.3
 

.3

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
) 91

 
10

0 73
 

93
 

99
 

11
2 54

 
38

 
42

 
64

 
90

 
97

PH .7
 

.8
 

.4
 

.7
 

.8
 

.8 .5
 

.5
 

.2
 

.1
 

.3
 

.9



SA
N

 
JO

A
Q

U
IN

 
R

IV
E

R
 B

A
S

IN
 C

o
n

ti
n

u
ed

 

1
1
-3

3
5
0
. 

CO
SU

M
N

ES
 

R
IV

E
R

 A
T 

M
IC

H
IG

A
N

 B
A

R
, 

C
A

L
IF

. 
C

o
n

ti
n

u
e
d

P
er

io
d
ic

 
d
et

er
m

in
at

io
n
s 

o
f 

su
sp

en
d
ed

-s
ed

im
en

t 
d
is

ch
ar

g
e 

an
d 

p
a
rt

ic
le

-s
iz

e
 
an

al
y
se

s,
 

w
at

er
 

y
ea

r 
O

ct
o

b
er

 
19

61
 

to
 

S
ep

te
m

be
r 

19
62

 
(M

et
ho

ds
 o

f 
an

al
ys

is
: 

B
, 

bo
tt

om
 w

it
hd

ra
w

al
 t

ub
e;

 C
, 

ch
em

ic
al

ly
 d

is
p
er

se
d
; 

D
, 

de
ca

nt
at

io
n;

 N
, 

In
 n

at
iv

e 
w

at
er

;

D
at

e 
of

 c
ol

le
ct

io
n

O
ct

. 
3

1
, 

1
9
6
1
..
..
..

T
im

e 
(2

4 
ho

ur
)

13
50

 
13

35
 

14
30

 
11

50
 

13
30

 
13

15

16
15

 
13

25
 

14
30

 
14

20
 

13
55

 
12

15

12
40

 
08

35
 

18
30

 
16

35
 

16
35

 
16

30

14
30

 
16

10
 

15
55

S
am

p­
 

li
ng

 
po

in
t

W
at

er
 

te
m

­ 
p
er

­ 
at

u
re

 
(°

F
)

59
 

48
 

41
 

46
 

46
 

50 51
 

41
 

57
 

53
 

64
 

77 81
 

76
 

76
 

75
 

76
 

78 77
 

77
 

73

D
is

ch
ar

ge
 

(c
fs

) 19
 

14
 

20
 

30
 

39
 

6
,9

1
0

2
,5

9
0

 
32

6 
1
,0

2
0
 

99
0 

27
0 73 25

 
16

 
16

 
16

 9
.2

 
4
.1

5
.0

 
3
.9

 
4
.7

S
ed

im
en

t 
co

nc
en

­ 
tr

at
io

n
 

(p
pm

)

1 1 1 2 4 
35

5 27
 2 9 10
 3 2 2 1 1 1 1 1 1 1 1

S
ed

im
en

t 
di

sc
ha

rg
e 

(t
on

s 
p

er
 d

ay
)

0
.1

 
t 

.1
 

.2
 

.4
 

6
,6

2
0

18
9 1

.8
 

25
 

27
 2
.2

 
.4 .1

t

S
u
sp

en
d
ed

 s
ed

im
en

t

P
er

ce
n

t 
fi

n
er

 t
h

an
 s

iz
e 

in
d
ic

at
ed

, 
in

 m
il

li
m

e
te

rs

0
.0

0
2

0
.0

0
4

0
.0

0
8

0
.0

1
6

0
.0

3
1

0
.0

6
2 83

0
.1

2
5

87

0
.2

5
0

94

0
.5

0
0

10
0

1
.0

0
0

2
.0

0
0

M
et

ho
d 

of
 

an
al

y
si

s

V

t 
L

es
s 

th
a
n

 
0

.0
5

 
to

n
.



SA
N 

JO
AQ
UI
N 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3
36
0.
 
CO

SU
MN

ES
 
RI

VE
R 

AT
 
Mc

CO
NN

EL
L,

 
CA

LI
F.

L
O
C
A
T
I
O
N
 
A
t
 
ga
gi
ng
 
st
at
io
n 

on
 
U.

S.
 
Hi

gh
wa

y 
99

 
br
id
ge
, 

0.
2 

mi
le
 
so
ut
h 

of
 
Mc
Co
nn
el
l,
 
Sa

cr
am

en
to

 
Co

un
ty

, 
1 
mi
le
 
do

wn
st

re
am

 
fr
om
 D
ee
r 

Cr
ee

k,
 
an
d 

7 
mi

le
s 

no
rt

h
of

 
Ga

it
.

DR
AI
NA
GE
 
A
R
E
A
.
 
7
3
0
 
sq
ua
re
 
mi

le
s.

RE
CO

RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to

be
r 

19
58

 
to

 
Se

pt
em

be
r 

19
62

. 
R
E
M
A
R
K
S
.
 
N
o
 
fl
ow
 
du

ri
ng

 
su
mm
er
 m

on
th
s.

Ch
em

ic
al

 
an
al
ys
es
, 

in
 
pa

rt
s 

pe
r 

mi
ll

io
n,

 
wa
te
r 

ye
ar
 O
ct
ob
er
 
19

61
 
to

 
Se

pt
em

be
r 

19
62

D
at

e 
of

 
co

lle
ct

io
n

Ju
ne

 
6
..
..
..
..
..
..

M
ea

n 
di

sc
ha

rg
e 

(e
ls

)

10
9 3
.0

 
19

 
62

9

3
,4

6
0

 
7

2
2

 
50

1 
13

2

Si
lic

a 
(S

1Q
.)

15
 

15

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a) -- 8
.0

 

4
.8

M
ag

­ 
ne

­ 
si

um
 

(M
g) -- 3
.9 .7

So
di

um
 

(N
a) 4

.2
 

3
.9

 
4

.8
 

5
.1

3
.5

 
3
.5

 
2

.2
 

2
.3

P
o
­ 

ta
s­

 
si

um
 

(K
) -- 1

.2 .7

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

j)

41
 

49
 

45
 

52 40
 

2
9
 

22
 

25

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

S
ul

fa
te

 
(S

O
,) 6
.8

 

.0

C
hl

or
id

e 
(C

l) 4
.0

 
4

.5
 

3
.1

 
3

.8

3
.0

 
1

.5
 

2
.0

 
1

.6

F
lu

o-
 

rl
d
e 

(F
) ~ 0
.1 .1

N
i­

 
tr

at
e 

(N
O

,)

1
.1

 

.0

B
o­

 
ro

n 
(B

)

0
.0

 
.0

 
.0

 
.0 .1

 
.0

 
.0

 
.0

D
is

so
lv

ed
 s

ol
id

s 
(c

a
lc

u
la

te
d

)

P
ar

ts
 

p
er

 
m

il
li

on 63
 

36

T
on

s 
p

er
 

ac
re

- 
fo

ot

0
.0

9
 

.0
5

To
ns

 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 40
 

42
 

42
 

46 36
 

22 15
 

18

N
on

- 
ca

r-
 

bo
n-

 
at

e

6 2 5 3 3 0 0 0

S
o­

 
di

um
 

ad
­ 

so
rp

­ 
ti

on
 

ra
ti

o

0
.3

 
.3

 
.3

 
.3 .3

 
.3

 
.3

 
.2

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
) 96

 
10

4 
10

2 
11

6 91
 

59
 

42
 

48

pH 7
.5

 
7

.5
 

.7
 

.7 .0
 

.5
 

.4
 

.2



SA
N

 
JO

A
Q

U
IN

 
R

IV
E

R
 B

A
S

IN
 C

o
n

ti
n

u
ed

 

1
1
-3

3
6
0
. 

CO
SU

M
N

ES
 

R
IV

E
R

 A
T 

M
cC

O
N

N
EL

L,
 

C
A

L
IF

. 
C

o
n
ti

n
u
e
d

P
er

io
d
ic

 d
et

er
m

in
at

io
n
s 

o
f 

su
sp

en
de

d-
se

di
m

en
t 

d
is

ch
ar

g
e 

an
d 

p
a
rt

ic
le

-s
iz

e
 a

n
al

y
se

s,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
96

1 
to

 S
ep

te
m

be
r 

19
62

. 
(M

et
ho

ds
 o

f 
an

al
ys

is
: 

B
, 

bo
tto

m
 w

ith
dr

aw
al

 t
ub

e;
 C

, 
ch

em
ic

al
ly

 d
is

pe
rs

ed
; 

D
, 

de
ca

nt
at

io
n;

 N
, 

in
 n

at
iv

e 
w

at
er

;

D
at

e 
of

 c
ol

le
ct

io
n

T
im

e 
(2

4 
ho

ur
)

14
00

 
09

20
 

15
50

 
10

05
 

11
00

 
15

45

13
15

 
09

05
 

14
40

 
16

10
 

16
20

 
16

10

08
00

 
0
8
0
0
 

15
40

Sa
m

p­
 

lin
g 

po
in

t

W
at

er
 

te
m

­ 
pe

r­
 

at
ur

e 
C

f) 45
 

38
 

49
 

52 49 49
 

48
 

59
 

60
 

57
 

70 67
 

79
 

90

D
is

ch
ar

ge
 

(c
fs

) 12
 2
.1

 
20

 
3

,6
1

0
 

6
,9

1
0
 

37
8

3
,4

2
0

 
52

6 
70

2 
93

4 
85

8 
25

5

22
0 21

 2
.1

Se
di

m
en

t 
co

nc
en

­ 
tr

at
io

n 
(p

pm
)

4 1 7 
1
,1

3
0
 

68
8 27 20
2 52
 

37
 

64
 

55
 

23 21
 

19
 

11

Se
di

m
en

t 
di

sc
ha

rg
e 

(t
on

s 
pe

r 
da

y)

0
.1

 
t 
.4

 
1
1
,0

0
0
 

1
2
,8

0
0
 

28

1
,8

7
0
 

74
 

70
 

16
1 

12
7 16 12

 1
.1

 
.1

Su
sp

en
de

d 
se

di
m

en
t

P
er

ce
nt

 f
in

er
 t

ha
n 

si
ze

 i
nd

ic
at

ed
, 

in
 m

il
li

m
et

er
s

0.
00

2
0.

00
4

28

0
.0

0
8

0
.0

1
6

42

0
.0

3
1

0
.0

6
2

61
 

54 29

0
.1

2
5

71
 

64 47

0.
2S

O

91
 

75 80

O
.S

O
O

99
 

97 98

1
.0

0
0

10
0 

10
0

1
0

0

2.
00

0

M
et

ho
d 

of
 

an
al

ys
is

VP
WC

V V

t 
L

es
s 

th
a
n
 

0
.0

5
 
to

n
.



L
O
C
A
T
I
O
N
.
 
A
p
p
r
o
x
i
m
a
t
e
l
y
 
0
.
2
 
m
i
l
e
 
d
o
w
n
s
t
r
e
 

R
E
C
O
R
D
S
 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
:
 

Oc
 

R
E
M
A
R
K
S
.
 
N
o
 
d
i
s
c
h
a
r
g
e
 
r
e
c
o
r
d
s
 
a
v
a
i
l
a
b
l
e
.

S
A
N
 
J
O
A
Q
U
I
N
 
R
I
V
E
R
 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

1
1
-
3
3
6
6
.
 
D
E
L
T
A
 
C
R
O
S
S
-
C
H
A
N
N
E
L
 
N
E
A
R
 W
A
L
N
U
T
 
G
R
O
V
E
,
 
C
A
L
I
F
.

c
o
n
t
r
o
l
 
g
a
t
e
s
,
 
0
.
5
 
m
i
l
e
 
n
o
r
t
h
 
of
 
W
a
l
n
u
t
 
G
r
o
v
e
,
 
S
a
c
r
a
m
e
n
t
o
 
C
o
u
n
t
y
,
 
a
n
d
 
7
.
5
 
m
i
l
e
s
 
s
o
u
t
h
 
o
f
 
C
o
u
r
t
l
a
n
d
.
 

53
 
to
 
S
e
p
t
e
m
b
e
r
 
19

62
.

C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
,
 
in
 
p
a
r
t
s
 
p
e
r
 
m
i
l
l
i
o
n
,
 
w
a
t
e
r
 
y
e
a
r
 
O
c
t
o
b
e
r
 
1
9
6
1
 
to
 
S
e
p
t
e
m
b
e
r
 
1
9
6
2

D
at

e 
of

 
co

lle
ct

io
n

Ja
n
. 

1
0
, 

1
9
6
2
..
..
.

A
ug

. 
6
..
..
..
..
..
..

S
ep

t 
. 

4 
..
..
..
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(e
ta

)
Si

lic
a 

(S
iQ

.)

- 15 20

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a)

" ll 14

M
ag

­ 
n

e­
 

si
u

m
 

(M
g) ~

3
.8

8
.6

So
di

um
 

(N
a) 14

 
13

 
15

 
15

 4
.2

 
7

.4

7
.4

 
8

.2
 

11
 

13
 

14
 

17

P
o­

 
ta

s­
 

si
um

 
(K

) - ~  1
.0

1
.3

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

91
 

88
 

83
 

90
 

31
 

52 57
 

52
 

59
 

70
 

78
 

10
2

C
ar

­ 
bo

n-
 

at
e

(c
cg

Su
lf

at
e 

(S
O

,)

10
 

19

7
.0

C
hl

or
id

e 
(C

l) 1
0

 7
.6

 
1

0
 

12
 3
.5

 
1

5 5
.2

 
7
.0

 
8
.0

 
9
.2

 
9
.3

 
11

F
lu

o
-

rl
de (F
)

0
.1 .0

N
i­

 
tr

at
e 

(N
O

J

- -- 0
.4 .6

B
o­

 
ro

n 
(B

)

0
.1

 
.1

 
.0 .1

 
.1 .0 .1 .0 .1 .0

 
.0 .1

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n 82

1
3
0

T
on

s 
pe

r 
ac

re
- 

fo
ot --

0
.1

1

.1
8

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 68
 

67
 

70
 

77
 

32
 

54 53
 

43
 

54
 

60
 

58
 

71

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 2 3 7 
1

1 6 0 6 3 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

0
.7

 
.7

 
.8

 
.7

 
.3

 
.4 .4

 
.5

 
.7

 
.7

 
.8

 
.9

S
pe

ci
fi

c 
co

n
­ 

d
u

ct
­ 

an
ce

 
[m

ic
ro

- 
m

h
o
s 

at
 

25
°C

)

19
7 

19
5 

21
1 

22
0 85
 

14
6

14
7 

12
0 

16
7 

18
0 

16
9 

20
8

PH 7
.8

 
7
.8

 
8
.0

 
7
.5

 
7
.4

 
7

.5

7
.6

 
7
.7

 
7

.4
 

7
.6

 
7
.6

 
7
.6



SA
N 

JO
AQ
UI
N 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3
36
8.
 
LI
TT
LE
 
P
O
T
A
T
O
 
SL
OU
GH
 N
E
A
R
 T
ER
MI
NO
US
, 

CA
LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ti

da
l 

ga
gi
ng
 
st

at
io

n 
at
 
br
id
ge
 
on
 
St
at
e 

Hi
gh
wa
y 

12
, 

ap
pr
ox
im
at
el
y 

0.
2 

mi
le

 
fr
om
 
co

nf
lu

en
ce

 
wi
th
 
So
ut
h 

Fo
rk
 
Ho

ke
lu

mn
e 

Ri
ve
r,
 
an
d 

ap
pr

ox
im

at
el

y 
0.
5

mi
le
 
no

rt
h 

of
 
Te

rm
in

ou
s,

 
Sa
n 

Jo
aq

ui
n 

Co
un
ty
. 

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to
be
r 

19
53

 
to

 
Se

pt
em

be
r 

19
62
.

Ch
em

ic
al

 
an
al
ys
es
, 

in
 
pa
rt
s 

pe
r 

mi
ll

io
n,

 
wa
te
r 

ye
ar
 
Oc

to
be

r 
19

61
 
to

 
Se

pt
em

be
r 

19
62

D
at

e 
of

 
co

lle
ct

io
n

Ja
n

. 
10

, 
1
9
6
2
..

..
.

S
ep

t.
 
4

..
..
..
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)
Si

lic
a 

(S
1Q

.)

-- 16
 

19

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a)

- 12 16

M
ag

- 
rie

- 
si

um
 

(M
g) 4
.9

 

9
.0

So
di

um
 

(N
a) 17

 
19

 
13

 
14

 
14

 
14 8

.8
 

9
.0

 
7

.3
 

14
 

17
 

17

Po
­ 

ta
s­

 
si

um
 

(K
)

1
.1 1
.1

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

10
0 90

 
54

 
86

 
69

 
56 47

 
52

 
27

 
78

 
82

 
93

C
ar

­ 
bo

n-
 

at
e

(c
cg

Su
lfa

te
 

(S
O

J -- 9
.0

 

12

C
hl

or
id

e
(C

l) 22
 

24
 

16
 

17
 

16
 

12 9
.2

 
12

 8
.1

 
12

 
23

 
20

F
lu

o-
 

rl
d

e 
(F

)

0
.1

 

.1

N
i­ 

tr
at

e 
(N

O
J

0
.4

 

1
.1

B
o­

 
ro

n 
(B

)

0
.1

 
.0

 
.0

 
.0

 
.3

 
.0 .1

 
.1

 
.0

 
.0

 
.0

 
.1

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d)

P
ar

ts
 

pe
r 

m
ill

io
n -- 91 14
1

To
ns

 
pe

r 
ac

re
- 

fo
ot  --

0
.1

2

.1
9

To
ns

 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 85
 

87
 

67
 

78
 

83
 

84 47
 

50
 

38
 

60
 

71
 

77

N
on

- 
ca

r-
 

bo
n-

 
at

e 3 13
 

23
 7 

26
 

38 8 7 16
 0 4 1

So
- 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
tio 0
.8

 
.9

 
.7

 
.7

 
.7

 
.7 .6

 
.6

 
.5

 
.8

 
.9

 
.8

Sp
ec

ifi
c 

co
n­

 
du

ct
­ 

an
ce

 
m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

24
6 

26
5 

19
9 

21
9 

23
3 

24
4

14
2 

13
7 

11
7 

18
2 

22
1 

22
8

pH .8
 

.9
 

.7
 

.7
 

.6
 

.7 .3
 

.3
 

.0
 

.4
 

7
.5

 
7
.5



L
O
C
A
T
I
O
N
.
 
A
t
 
ti

da
l 

ga
gi
ng
 
st
at
io
n 

at
 
An
t 
lo
ch
, 

Co
nt

ra
 
Co
st
a 

Co
un

ty
, 

an
d 

4.
5 

mi
le
s 

f 
RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to
be
r 

19
52

 
to
 
Se

pt
em

be
r 

19
62

.

SA
N 

JO
AQ

UI
N 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3

37
2.

 
SA

N 
JO

AQ
UI

N 
RI

VE
R 

AT
 
AN

TI
OC

H,
 
CA

LI
F,

 

mo
ut

h.

Ch
em
ic
al
 
an
al
ys
es
, 

in
 
pa

rt
s 

pe
r 

mi
ll

io
n,

 
wa
te
r 

ye
ar

 
Oc
to
be
r 

19
61

 
to

 
Se

pt
em

be
r 

19

D
at

e 
of

 
co

lle
ct

io
n

Ja
n

. 
11

, 
1
9
6
2
..
..

.

S
ep

t.
 
5

..
..
..
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)
Si

lic
a 

(S
1Q

,)

-- 15 12

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a)

~ _ 11 29

M
ag

­ 
ne

­ 
si

um
 

(M
g) - 6
.0

38

So
di

um
 

(N
a)

38
5 

17
3 48

 
13

8 26
 

34 20
 

21
 

46
 

16
2 

44
0 

30
2

Po
­ 

ta
s­

 
si

um
 

(K
)

1
.6

 

10

B
l-

 
ea

r-
 

bo
n-

 
at

e 
(H

CO
,)

10
9 

10
2 78
 

82
 

75
 

70 71
 

52
 

68
 

76
 

83
 

90

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

Su
lfa

te
 

(S
O

,)

14
 

79

C
hl

or
id

e 
(C

l)

69
8 

28
5 72

 
25

0 20
 

44 26
 

29
 

60
 

25
3 

69
0 

51
2

F
lu

o-
 

ri
d

e 
(F

)

0
.3

 

.1

N
i­ 

tr
at

e 
(N

O
J

0
.2

2
.9

B
o­

 
ro

n 
(B

)

0
.2

 
.2

 
.1

 
.1

 
.1

 
.1 .1

 
.0

 
.0 .1 .2

 
.1

D
is

so
lv

ed
 s

ol
id

s 
(c

a
lc

u
la

te
d
)

P
ar

ts
 

p
er

 
m

il
li

on " 12
4 

1,
03

0

To
ns

 
pe

r 
ac

re
- 

fo
ot

0
.1

7
 

1
.4

0

To
ns

 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 29
6 

16
8 85

 
15

8 
10

2 
10

6 81
 

52
 

75
 

14
2 

28
5 

22
8

N
on

- 
ca

r-
 

bo
n-

 
at

e 20
7 84
 

21
 

91
 

40
 

49 23
 9 19
 

80
 

21
7 

15
4

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
tio 9
.8

 
5
.8

 
2
.3

 
4
.8

 
1

.1
 

1
.4

1
.0

 
1

.3
 

2
.3

 
5

.9
 

11
 8
.7

Sp
ec

ifi
c 

co
n­

 
du

ct
­ 

an
ce

 
[m

ic
ro

- 
m

ho
s 

at
 

25
'C

)

2
,5

3
0
 

1
,2

0
0
 

41
2 

1,
05

0 
33

6 
37

9

24
1 

20
8 

36
0 

1
,0

5
0
 

2,
57

0 
1
,9

2
0

pH .7
 

.9
 

.3
 

.7
 

7
.6

 
7
.7

7
.6

 
7

.6
 

7
.5

 
7
.4

 
7
.6

 
7
.6



SA
CR
AM
EN
TO
 
RI

VE
R 
BA
SI
N 

11
-3
42
0.
 
SA
CR
AM
EN
TO
 R
IV
ER
 A
T 

DE
LT

A,
 
CA

LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st
at
io
n,
 0
.2
 m

il
e 

do
wn
st
re
am
 
fr
om
 D
og

 
Cr

ee
k,

 
0.
6 

mi
le
 
so
ut
he
as
t 

of
 
De

lt
a,

 
Sh
as
ta
 
Co
un
ty
, 

an
d 

2.
8 
mi
le
s 

so
ut

h 
of

 
La
 
Mo
in
e.

DR
AI
NA
GE
 A
R
E
A
.
 
4
2
7
 
sq

ua
re

 
mi

le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

De
ce

mb
er

 
19
53
 
to

 
Se

pt
em

be
r 

19
62

.
Wa
te
r 

te
mp

er
at

ur
es

: 
Ju

ne
 
to

 
Se

pt
em

be
r 

19
51

, 
Oc
to
be
r 

19
53

 
to

 
Se

pt
em

be
r 

19
57
.

D
at

e 
of

 
co

lle
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

20
6 

21
5 

1
,2

0
0
 

63
0 

5
,1

5
0
 

1
,3

3
0

2
,9

6
0
 

1
,5

2
0

 
90

2 
32

0 
25

0 
18

2

Si
lic

a 
(S

iQ
.)

_ 16
 

31

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a) _ ~~ 5
.0

9
.3

M
ag

­ 
ne

­ 
si

um
(M

g) 6
.1

 

7
.5

So
di

um
 

(N
a) 12

 
11

 3
.8

 
4

.9
 

2
.6

 
3
.6

2
.0

 
2

.6
 

3
.0

 
7

.5
 

10
 

12

P
o­

 
ta

s­
 

si
um

 
(K

) " 0
.5

 

1
.2

B
l-

ca
r-

 
bo

n-
 

at
e 

(H
C

O
J

78
 

79
 

48
 

60
 

34
 

46 38
 

44
 

47
 

67
 

78
 

80

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
04

) 1
.0

2
.0

1
.4

C
hl

or
id

e 
(C

l) 6
.8

 
7

.0
 

3
.5

 
5
.0

 
1
.2

 
3
,0

5
.4

 
2

.8
 

1
.5

 
6

.8
 

6
.5

 
9
.0

Fl
uO

- 
rl

d
e 

<F
)

0
.1

 

.0

N
i­

 
tr

at
e 

(N
O

J

0
.1

 

.0

B
o­

 
ro

n 
(B

)

0
.2

 
.1

 
.0

 
.0

 
.0

 
.0 .0

 
.0

 
.0

 
.0 .1 .0

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n  57

 

11
0

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
08

 

.1
5

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 55
 

52
 

39
 

45
 

30
 

40 37
 

38
 

39
 

48
 

52
 

54

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 0 0 2 2 6 2 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o .7
 

.7
 

.3
 

.3
 

.2
 

.3 .1
 

.2
 

.2
 

.5
 

.6
 

.7

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
lc

ro
- 

m
ho

B 
at

 
25

°C
)

15
2 

14
8 96

 
11

2 65
 

88 73
 

80
 

82
 

12
4 

14
4 

15
3

pH 8
.1

 
8
.0

 
7

.7
 

7
.9

 
7

.4
 

7
.7

8
.0

 
8

.0
 

8
.0

 
7
.9

 
8

.2
 

8
.1



L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st
at
io
n 

1.
3 

mi
le
s 

DR
AI

NA
GE

 
A
R
E
A
.
 
2
4
8
 
sq

ua
re

 
mi

le
s.

 
RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
:

SA
CR

AM
EN

TO
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3
45
5.
 
SO
UT
H 

FO
RK
 P
IT
 
RI

VE
R 
N
E
A
R
 L
IK

EL
Y,

 
CA

LI
F.

do
wn
st
re
am
 
fr
om
 
We

st
 
Va
ll
ey
 
Cr

ee
k 

an
d 

3.
5 

mi
le
s 

ea
st

 
of

 
Li
ke
ly
, 

Mo
do
c 

Co
un

ty
. 

Oc
to

be
r 

19
58

 
to

 
Se

pt
em

be
r 

19
62
.

Ch
em
ic
al
 
an
al
ys
es
, 

in
 
pa
rt
s 

pe
r 
mi

ll
io

n,
 
wa

te
r 

ye
ar
 
Oc

to
be

r 
19
61
 
to

 
Se

pt
em

be
r 

19
62

D
at

e 
of

 
co

lle
ct

io
n

Ja
n

. 
10

, 
1
9
6
2
..
..
.

S
ep

t.
 
1

8
..
..
..
..
..

M
ea

n 
di

sc
ha

rg
e

(C
f8

) 53
 

al
S

 6
.1

 
al

9
 

17
 

a 
5
.5

21
 

87
 

13
3 55

 
85

 
33

Si
lic

a 
(S

1Q
.)

28 31

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a) 8
.4

 

14

M
ag

­ 
ne

­ 
si

um
 

(M
g) - 3
.3

 

4
.4

So
di

um
 

(N
a) 14

 4
.2

 
6
.1

 
4
.8

 
7
.1

 
8

.3 6
.6

 
4

.6
 

5
.7

 
7
.9

 
9

.9
 

11

P
o­

 
ta

s­
 

si
um

 
(K

)

2
.1

 

4
.0

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

10
6 56

 
62

 
65

 
64

 
77 54

 
51

 
62

 
76

 
83

 
86

C
ar

­ 
bo

n-
 

at
e 

(C
O

J

Su
lf

at
e 

(S
O

.) -- ~ 0
.8

 

5
.0

C
hl

or
id

e 
(C

l) 3
.0

 
.2

1
.2

1
.8

 
2
.2 .8

 
.9

 
1

.5
 

1
.8

 
2
.5

 
2

.5

F
lu

o-
 

ri
d
e

(F
) ~ " 0
.1 .1

N
i­

 
tr

at
e 

(N
O

J

-  0
.4 ~ 2
.4

B
o­

 
ro

n 
(B

)

o.
:

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n  74

 

11
6

T
on

s 
pe

r 
ac

re
- 

fo
ot ~

0
.1

0

.1
6

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
3

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 70
 

38
 

44
 

43
 

50
 

53 36
 

35
 

44
 

50
 

52
 

53

N
on

- 
ca

r­
 

bo
n-

 
at

e

oooooo oooooo

^
0

-

U
.O

J

ad
- 

so
i-p

- 
ua

n 
ra

ti
o

0
.7

 
.3

 
.4

 
.3

 
.4

 
.5 .5 .3

 
.4

 
.5

 
.6

 
.7

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

20
1 95

 
10

2 
10

6 
13

5 
13

8 92
 

88
 

10
5 

13
2 

14
4 

15
5

pH 8
.1

 
8

.0
 

7
.9

 
8
.0

 
7
.6

 
7

.8

8
.1

 
7

.5
 

7
.9

 
8
.0

 
8

.0
 

8
.1

a 
Es

ti
ma

te
d 

di
sc

ha
rg

e.



SA
CR
AM
EN
TO
 R
I
V
E
R
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3

48
5.

 
PI
T 

RI
VE
R 
N
E
A
R
 C
AN

BY
, 

CA
LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi

ng
 
st

at
io

n 
at
 
lo
we
r 

en
d 

of
 
W
a
r
m
 
Sp
ri
ng
 
Va

ll
ey

, 
4 
mi
le
s 

so
ut
hw
es
t 

of
 
Ca
nb
y,
 
Ho
do
c 

Co
un

ty
. 

DR
AI

NA
GE

 A
R
E
A
.
 
1
,
4
3
0
 
sq
ua
re
 m

il
es

, 
ap
pr
ox
im
at
el
y,
 
ex

cl
ud

in
g 

Go
os

e 
La
ke
 
ba

si
n.

 
RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to
be
r 

19
58

 
to

 
Se

pt
em

be
r 

19
62
.

C
he

m
ic

al
 

an
al

y
se

s,
 

in
 p

a
rt

s 
p
er

 m
il

li
o
n
, 

w
at

er
 

j

D
at

e 
of

 
co

lle
ct

io
n

Ja
n
. 

10
, 

1
9
6
2
..
..
.

S
ep

t.
 
1
7
..

..
..

..
..

M
ea

n 
di

sc
ha

rg
e 

(c
fs

) 14
 

36
 

64
 

47
 

66
0 

16
0

38
4 

16
6 16

 
43

 
41

 
14

Si
lic

a 
(S

1Q
.)

32
 

34

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a)

20
 

27

M
ag

­ 
ne

­ 
si

um
 

(M
g) 6
.7

 

12

So
di

um
 

(N
a) 30

 
37

 
30

 
35

 
15

 
28

9
.9

 
21

 
34

 
34

 
32

 
38

P
o­

 
ta

s­
 

si
um

 
(K

)  4
.9

 

6
.0

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

18
8 

17
4 

15
0 

16
3 72
 

13
4 62

 
12

6 
16

6 
18

6 
18

7 
20

2

C
ar

­ 
bo

n­
 

at
e 

(C
O

,)

S
ul

fa
te

 
(S

0
4) -

13
 

19

C
hl

or
id

e 
(C

l) 10
 

12
 

10
 

13
 5
.1

 
12 5

.2
 

8
.0

 
6

.0
 

8
.6

 
9

.5

ea
r 

O
ct

o
b

er
 

19
61

 
to

 
S

ep
te

m
be

r 
19

62

F
lu

o-
 

rl
d

e 
(F

) \ 0
.2

 

.2

N
i­

 
tr

at
e 

(N
O

J

~ 0
.5

 

.9

B
o­

 
ro

n 
(B

)

0
.2

 
.2

 
.1

 
.1

 
.0

 
.0 .1

 
.0

 
.2

 
.0

 
.1

D
is

so
lv

ed
 s

ol
id

s 

(c
a
lc

u
la

te
d
)

P
ar

ts
 

p
er

 
m

il
li

on " 17
0 

24
7

T
on

s 
pe

r 
ac

re
- 

fo
ot -

0
.2

3

.3
4

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 11
5 94

 
84

 
91

 
47

 
84 48

 
77

 
94

 
10

6 
11

3 
11

5

N
on

- 
ca

r-
 

bo
n-

 
at

e

oooooo oooooo

So
- 

dl
um

 
ad

­ 
so

rp
­ 

ti
on

 
ra

ti
o

1
.2

 
1

.7
 

1
.4

 
1
.6

 
.9

 
1
.3 .6

 
1
.0

 
1
.5

 
1

.4
 

1
.3

 
1
.5

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

jn
ic

ro
- 

m
ho

s 
at

 
25

°C
)

35
4 

34
0 

30
4 

33
3 

15
7 

27
9

13
4 

23
4 

30
2 

32
4 

32
3 

36
2

PH 8
.5

 
8
.0

 
7
.8

 
8
.2

 
7
.3

 
7
.8

8
.0

 
7
.8

 
8

.2
 

8
.2

 
7

.4
 

8
.1



SA
CR

AM
EN

TO
 R

IV
ER

 B
A

S
IN

 C
on

ti
nu

ed
 

11
-3

52
0.

 
P

IT
 

R
IV

ER
 N

EA
R 

B
IE

B
ER

, 
C

A
L

IF
.

L
O

C
A

T
IO

N
. A

pp
ro

xi
m

at
el

y 
20

0 
fe

e
t 

u
p

st
re

am
 f

ro
m

 g
ag

in
g

 
st

a
ti

o
n

, 
2
.2

 
m

il
es

 u
p
st

re
am

 
fr

om
 S

p
ri

n
g

 G
ul

ch
, 

D
RA

IN
A

G
E 

A
R

E
A

. 
2

,9
7

0
 s

q
u

ar
e 

m
il

e
s,

 
ap

p
ro

x
im

at
el

y
, 

ex
cl

u
d

in
g
 G

oo
se

 L
ak

e 
b
a
si

n
. 

RE
CO

RD
S 

A
V

A
IL

A
B

L
E

. C
he

m
ic

al
 
an

al
y
se

s:
 

O
ct

o
b
er

 
19

58
 
to

 
S

ep
te

m
be

r 
19

62
.

nd
 
7.
4 
m
i
l
e
s
 
so
ut
h 

of
 
Bi

eb
er

, 
La
ss
en
 
Co
un
ty
.

C
he

m
ic

al
 

an
al

y
se

s,
 

in
 
p

a
rt

s 
p
er

 
m

il
li

o
n
, 

w
at

er
 

j

D
at

e 
of

 
co

lle
ct

io
n

N
ov

. 
15

, 
1
9
6
1
..
..
.

Ja
n
. 

1
0

, 
1
9
6
2
..

..
.

A
ug

. 
1

5
..

..
..

..
..

.

M
ea

n 
di

sc
ha

rg
e 

(e
fs

) 60
 

11
8 85

 
2

,1
3

0
 

50
0

71
8 63

 
11

 
23

 .2

Si
lic

a 
(S

iQ
.)

27

Ir
on

 
(F

e)

C
al

- 
ci

iu
n 

(C
a)

17

M
ag

­ 
ne

­ 
si

um
 

(M
g) 8
.4

So
di

um
 

(N
a) 36

 
30

 
26

 
10

 
22 12

 
21

 
30

 
39 57

P
o­

 
ta

s­
 

si
um

 
(K

)

3
.9

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

19
8 

13
2 

13
6 54

 
10

6 85
 

12
1 

15
3 

15
7 45

C
ar

-
bo

fl
  

at
e 

(C
O

,)

0 0 0 0 0 0 0 2 7 57

Su
lf

at
e 

(S
O

.)

11

C
hl

or
id

e 
(C

l) 12
 9
.2

 
5
.8

 
1
.8

 
8
.0 2
.8

 
11

 7
.5

 
8

.2
 

16

ea
r 

O
ct

ob
c

F
lu

o-
 

rl
d

e 
(P

)

0
.1

N
i­

 
tr

at
e 

(N
O

,)

0
.3

r 
19

61
 

to
 

S
ep

te
m

be
r 

19
62

B
o­

 
ro

n
 

(B
)

0 
2 2 1 1 0 1 2 1 1 0

D
is

so
lv

ed
 s

ol
id

s 
(c

a
lc

u
la

te
d

)

P
ar

ts
 

p
er

 
m

il
li

on 16
0

T
on

s 
pe

r 
ac

re
- 

fo
ot

0
.2

2

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 11
5 74
 

75
 

38
 

66 58
 

77
 

90
 

86
 

43

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 0 0 0 0 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

ti
on

 
ra

ti
o

1
.5

 
1
.5

 
1
.3

 
.7

 
1
.2 .7

 
1

.0
 

1
.4

 
1

.8
 

3
.8

S
pe

ci
fi

c 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

37
8 

26
2 

26
4 

13
1 

22
0

15
2 

22
3 

27
5 

30
6 

30
7

pH .8
 

.6
 

.8
 

.1
 

.9 .6
 

.8
 

8
.3

 
8

.5
 

9
.8



SA
CR

AM
EN

TO
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3
65
0.
 
P
I
T
 
RI

VE
R 
N
E
A
R
 M
ON
TG
OM
ER
Y 

CR
EE
K,
 
CA

LI
F.

LO
CA

TI
ON

. 
-A

t 
ga
gi

ng
 
st

at
io

n,
 1
 
mi
le
 
up
st
re
am
 
fr

om
 C
ow

 
Ca

ny
on

 
Cr
ee
k 

an
d 

3.
5 

mi
le

s 
we
st
 
of

 
Mo

nt
go

me
ry

 
Cr

ee
k,

 
Sh
as
ta
 
Co

un
ty

. 
DR

AI
NA

GE
 
A
R
E
A
.
 
5
,
1
7
0
 
sq
ua
re
 
mi

le
s,

 
ap
pr
ox
im
at
el
y,
 
ex

cl
ud

in
g 

Go
os

e 
La
ke
 
ba

si
n.

 
RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to
be
r 

19
58

 
to

 
Se

pt
em

be
r 

19
62
.

Wa
te

r 
te

mp
er

at
ur

es
: 

Ju
ne

 
to
 
Se

pt
em

be
r 

19
51

, 
Oc
to
be
r 

19
53

 
to

 
Se

pt
em

be
r 

19
57
, 

Oc
to

be
r 

19
58

 
to

 
Au
gu
st
 
19
59
.

c

D
at

e 
of

 
co

lle
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

2
,2

7
0
 

2
,6

2
0
 

2
,6

4
0
 

3
,2

6
0
 

5
,0

0
0

3
,8

3
0

 
2

,7
9

0
 

2
,7

2
0

 
2
,7

5
0
 

2
,8

1
0

S
il

ic
a 

(S
1Q

.)

" 29
 

31

Ir
o

n
 

(F
e)

C
al

­ 
ci

um
 

(C
a)

- 11
 

13

;h
em

ic
E

M
ag

­ 
ne

­ 
si

um
 

(M
g) - 5
.1

 

6
.4

1 
an

al
v
s

So
di

um
 

(N
a) 12

 
11

 9
.7

 
10

 8
.4

8
.3

 
12

 
11

 
11

 
12

e
s.

 
j

P
o­

 
ta

s­
 

si
um

 
(K

)

1
.9

 

2
.1

n 
D

ar
t

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

90
 

88
 

83
 

88
 

72 72
 

92
 

84
 

88
 

89

s 
o
e
r 

m
il

li
o

n

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
0«

) 2
.0

 

5
.0

, 
w

a
te

r 
\

C
hl

or
id

e 
(C

l) 2
.0

 
3

.5
 

4
.0

 
3
.3

 
6
.0

3
.6

 
3

.0
 

5
.2

 
3

.4
 

6
.0

ea
r 

C

Fl
uo

- 
rl

de
 

(F
) --

0
.0 .1

)c
to

b
e
r 

19
61

 
to

 
S

en
te

m
b
er

 
19

62

N
i­

 
tr

at
e 

(N
O

,)

0
.1

 

.8

B
o­

 
ro

n 
(B

)

0
.1 .1 .0

 
.0 .1 .0 .1 .0

 
.0

 
.2

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n 96

 

12
1

T
on

s 
pe

r 
ac

re
- 

fo
ot

0
.1

3
 

.1
6

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 54
 

56
 

58
 

55
 

52 48
 

60
 

53
 

57
 

59

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 0 0 0 0 0 0 0 0

So
- 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

0
.7

 
.6

 
.6

 
.6

 
.5 .5

 
.7

 
.7

 
.6

 
.7

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

15
2 

15
4 

15
1 

15
3 

12
8

12
6 

16
0 

15
4 

14
9 

16
5

pH 8
.1

 
8
.0

 
7

.9
 

8
.1

 
8
.1

7
.8

 
8
.2

 
8
.0

 
8
.2

 
8

.1



L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st

at
io

n 
up

st
DR

AI
NA

GE
 
AR

EA
. 
 
6
0
6
 
sq
ua
re
 
mi

le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an

al
ys

es
: 

Oc
to
be
r 

19
58

 
to

 
Se

pt
em

be
r 

19
62

.
Wa
te
r 

te
mp

er
at

ur
es

: 
Ju

ne
 
to

 
Se

pt
em

be
r 

19
51

, 
Oc

to
be

r 
19

53
 
to

 
Se
pt
em
be

SA
CR
AM
EN
TO
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3
68
0.
 
Mc

CL
OU

D 
RI
VE
R 

AB
OV
E 

SH
AS

TA
 
LA

KE
, 

CA
LI

F,
 

fr
om

 
Sh

as
ta

 L
ak

e,
 
Sh
as
ta
 
Co

un
ty

, 
0.

2 
mi
le
 
do

wn
st

re
am

 
fr
om
 
Bi
g 

Bo
ll

ib
ok

ka
 
Cr

ee
k,

 
an

d 
11

.3
 
mi

le
ea

st
 
of
 
L
a
 
Mo
in
e.

19
59

.

D
at

e 
of

 
co

lle
ct

io
n

S
ep

t.
 
1
2
..
..
..
..
..

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

96
4 

94
0 

2
,0

3
0
 

1
,1

9
0
 

5
,5

9
0

 
1

,8
6

0

2
,4

6
0
 

1
,9

1
0

 
1

,3
7

0
 

1
,0

8
0

95
2

Si
lic

a 
(S

iQ
.) ;; 22 24

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a) ~  

ll
 9.
2

M
ag

­ 
ne

­ 
si

um
 

(M
g) :: 2
.9

 

3
.2

So
di

um
(N

a) 6
.3

 
4
.3

 
3
.9

 
3

.9
 

2
.2

 
3
.7

3
.7

 
4
.3

 
4
.9

 
5
.5

 
5

.5
 

5
.3

P
o­

 
ta

s­
 

si
um

 
(K

) " .9

1
.1

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

54
 

54
 

49
 

59
 

40
 

52 4
9
 

54
 

50
 

54
 

56
 

55

C
ar

­ 
bo

n­
 

at
e 

(C
O

J

Su
lf

at
e 

(S
O

.)  -- 2
.8

 

1
.0

C
hl

or
id

e 
(C

l) 0
.8

 
1
.0

 
1
.5

 
1
.0

 
1

.8
 

2
.0

2
.0

 
1
.4

 
3
.4

 
1
.0

 
.5

 
1

.5

F
lu

o
- 

ri
d
e 

(F
) - -- 0
.0

 

.0

N
i­

 
tr

at
e -- -- 0
.0 .2

B
o­

 
ro

n 
(B

)

0
.0

 
.0 .1 .0

 
.0

 
.0 .0

 
.0

 
.0

 
.0

 
.0

 
.0

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n -   72

 

72

T
on

s 
pe

r 
ac

re
- 

fo
ot -

0
.1

0
 

.1
0

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 36
 

37
 

39
 

42
 

34
 

44 36
 

40
 

34
 

38
 

40
 

36

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 0 0 1 1 0 0 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

0
.5

 
.3

 
.3

 
.3

 
.2

 
.2

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
) 95

 
96

 
90

 
99

 
73

 
97 86

 
95

 
88

 
9
6
 

95
 

95

pH 8
.0

 
.8

 
.7

 
.9

 
.6

 
.8 .8

 
.6

 
.9 '.9 .8



SA
CR
AM
EN
TO
 R
I
V
E
R
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3

70
5.

 
SA
CR
AM
EN
TO
 
RI

VE
R 
AT
 
KE

SW
IC

K,
 
CA

LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st
at
io
n,
 
0.
4 

mi
le
 
u
p
s
t
r
e
a
m
 
fr
om
 M

id
dl
e 

Cr
ee

k,
 
0.
8 

mi
le
 
do

wn
st

re
am

 
fr
om
 K
es

wi
ck

 
Da

m,
 
1.
6 

mi
le

s 
do
wn
st
re
am
 
fr
om
 K
es

wl
ck

, 
Sh
as
ta
 
Co

un
ty

, 
an
d 

10
mi

le
s 

do
wn

st
re
am

 
fr
om
 S

ha
st

a 
Da

m.
DR

AI
NA

GE
 
A
R
E
A
.
 
6
,
7
1
0
 
sq
ua
re
 
mi
le
s,
 
ap
pr
ox
im
at
el
y,
 
ex

cl
ud

in
g 

Go
os

e 
La
ke
 
ba

si
n.

 
RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

De
ce
mb
er
 
19

53
 
to

 
Se

pt
em

be
r 

19
62

.

C
he

m
ic

al
 

an
al

ys

D
at

e 
of

 
co

lle
ct

io
n

N
ov

. 
9.

 .
..

..
..

..
..

Ja
n

. 
11

, 
1
9
6
2
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

5,
85

0 
5

,3
2

0
 

3
,3

8
0
 

3
,2

0
0
 

3
,2

2
0
 

7
,2

1
0

3
,1

5
0
 

8
,0

1
0

 
8
,7

5
0
 

1
0
,5

0
0
 

1
1
,0

0
0
 

7
,7

0
0

Si
lic

a
(S

iQ
.)

24
 

22

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a) ~ ll 10

M
ag

­ 
ne

­ 
si

um
 

(M
g) " 4
.5

4
.1

So
di

um
 

(N
a) 4

.9
 

6
.3

 
7
.2

 
7

.2
 

6
.8

 
6

.6

6
.9

 
6

.3
 

6
.0

 
6
.4

 
6

.4
 

5
.5

e
s.

 
In

 p
a
rt

s 
p
er

 
m

il
li

o
n
, 

w
at

er
 

v

P
o
- 

ta
.8

* 
sl

um
 

(K
) " 1
.3

 

.8

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

60
 

72
 

67
 

69
 

33
 

56 60
 

58
 

58
 

58
 

59
 

58

C
ar

­ 
bo

n­
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
0«

)

31

7
.0

5
.0

 
5

.0
 

4
.2

C
hl

or
id

e 
(C

l) 1
.0

 
2

.0
 

3
.5

 
4
.0

 
2
.4

 
2

.8

3
.9

 
3
.9

 
1

.8
 

2
.5

 
2

.0
 

2
.0

ea
r 

i

F
lu

o-
 

rl
d
e 

(F
) ~ 0
.1 .0

)c
to

b
er

 
19

e

N
i­

 
tr

at
e 

(N
O

J

0
.3 .2

B
o­

 
ro

n
 

(B
)

0
.1

 
.0

 
.0 .1 .0 .1 .3

 
.0

 
.0

 
.0

 
.0

 
.0

1 
to

 
S

ep
te

m
be

r 
19

62
D

is
so

lv
ed

 s
ol

id
s 

(c
al

cu
la

te
d
)

P
ar

ts
 

pe
r 

m
ill

io
n ~ 87 78

T
on

s 
pe

r 
ac

re
- 

fo
ot "

0
.1

2  .1
1

T
on

s 
p
er

 
da

y

H
ar

dn
es

s 
as

C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 46
 

50
 

52
 

52
 

58
 

48 46
 

46
 

44
 

43
 

43
 

42

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 0 0 31
 2 0 0 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

0.
3 .4

 
.4

 
.4

 
.4

 
.4 .4

 
.4

 
.4

 
.4

 
.4

 
.4

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

11
4 

12
7 

13
8 

13
4 

14
3 

12
6

12
2 

11
7 

11
3 

11
0 

10
9 

10
5

pH 7
.5

 
8

.0
 

7
.3

 
7

.9
 

6
.6

 
7

.2

7
.9

 
7
.5

 
7

.4
 

7
.6

 
7
.7

 
8
.0



SA
CR

AM
EN

TO
 
RI

VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3

72
0.

 
C
L
E
A
R
 C
RE

EK
 N
E
A
R
 I

GO
, 

CA
LI

F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st
at
io
n 

at
 
hi
gh
wa
y 

br
id
ge
 
on
 
Re
dd
ln
g-
Ig
o 

ro
ad

, 
1.
0 

mi
le

 
no
rt
he
as
t 

of
 
Ig

o,
 
Sh
as
ta
 
Co
un
ty
, 

8 
mi

le
s 

so
ut

hw
es

t 
of

 
Re

dd
in

g,
up

st
re

am
 
fr
om
 m
ou

th
. 

DR
AI

NA
GE

 A
R
E
A
.
 
2
2
8
 
sq
ua
re
 
mi

le
s.

 
RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to
be
r 

19
58

 
to

 
Se

pt
em

be
r 

19
62
.

nd
 
11

.1
 
mi

le
s

D
at

e 
of

 
co

lle
ct

io
n

Ja
n
. 

1
1
, 

1
9
6
2
..
..

.

S
e
p

t.
 
1

4
..

..
..

..
..

M
ea

n 
di

sc
ha

rg
e 

(c
fs

) 30
 

38
 

20
7 

11
1 

2
,7

6
0
 

62
8

45
0 

25
7 

11
3 58

 
26

 
23

Si
lic

a 
(S

iQ
.)

18
 

11

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a) " 8
.8

 

18

M
ag

­ 
ne

­ 
si

um
 

(M
g) 1
.6

 

4
.3

So
di

um
 

(N
a) 15

 
13

 5
.2

 
6
.6

 
2
.8

 
3

.2

3
.7

 
4
.5

 
6

.2
 

9
.3

 
16

 
17

P
o­

 
ta

s­
 

si
um

 
(K

) -

0
.7

1
.1

B
i-

 
ca

r-
 

bo
n-

 
at

e
(H

cc
g

73
 

68
 

43
 

45
 

26
 

32 28
 

32
 

43
 

50
 

60
 

68

C
ar

­ 
bo

n­
 

at
e 

(C
O

,)

0 8 0 0 0 0 0 0 0 0 0 0

Su
lf

at
e 

(S
O

.) 6
.0

11

C
hl

or
id

e 
(C

l) 22
 

19
 7
.5

 
8

.7
 

1
.2

 
2

.5

3
.8

 
4
.8

 
5
.8

 
11

 
21

 
26

F
lu

o
- 

rl
d
e 

(F
)

0
.1

 

.0

N
i­

 
tr

at
e 

(N
O

J

0
.0

 

.0

B
o

­ 
ro

n
 

(B
)

0
.0

 
.0

 
.0

 
.0

 
.0

 
.0 .0

 
.0

 
.0

 
.0

 
.0

 
.0

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n ~ 60

12
1

T
on

s 
pe

r 
ac

re
- 

fo
ot ~

0
.0

8

.1
6

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 73
 

78
 

43
 

43
 

24
 

28 28
 

28
 

40
 

43
 

57
 

63

N
on

- 
ca

r-
 

bo
n-

 
at

e

6 9 8 6 3 2 5 2 5 2 8 7

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

0
.8

 
.6

 
.4

 
.4

 
.2

 
.3 .3 .4

 
.4

 
.6

 
.9

 
.9

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

(m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

21
9 

22
0 

12
0 

12
4 58

 
75 66

 
78

 
10

6 
13

4 
18

8 
21

4

pH 8
.2

 
8
.7

 
7

.6
 

7
.6

 
7

.1
 

7
.4 .7

 
.6

 
.8

 
.5

 
.8

 
7

.9



SA
CR

AM
EN

TO
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3

74
0.

 
CO
W 

CR
EE

K 
N
E
A
R
 M

IL
LV

IL
LE

, 
CA
LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st

at
io

n,
 4
.2
 
mi
le
s 

so
ut
hw
es
t 

of
 
Hi

ll
vi

ll
e,
 
Sh
as
ta
 
Co
un
ty
, 

an
d 

4.
3 
mi

le
s 

do
wn
st
re
am
 
fr
om
 L
it
tl
e 

C
o
w
 C

re
ek

.
DR

AI
NA

GE
 
A
R
E
A
.
 
4
2
7
 
sq

ua
re

 
mi

le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to

be
r 

19
58

 
to

 
Se

pt
em

be
r 

19
62
.

D
at

e 
of

 
co

lle
ct

io
n

Ja
n

. 
11

, 
1
9
6
2
..
..
.

S
ep

t.
 
1
4
..

..
..

..
..

M
ea

n 
di

sc
ha

rg
e 

(c
fs

) 26
 

82
 

36
0 

17
7 

a9
 , 

54
0 

60
0

49
0 

39
2 

12
0 27
 8
.4

 
14

Si
lic

a 
(8

*0
.)

23
 

35

Ir
o

n 
(F

e)

C
al

­ 
ci

um
 

(C
a)

10
 

18

ai
sm

ic
i

M
ag

­ 
ne

­ 
si

um
 

(M
g) ~ 2
.9

 

8
.0

1 
ft

na
lv

i

So
di

um
 

(N
a) 9

.5
 

8
.1

 
7
.7

 
7

.6
 

2
.9

 
5
.7 5
.1

 
4

.6
 

5
.9

 
7

.8
 

11
 

11

se
s. P
o
­ 

ta
s­

 
si

um
 

(K
) ~ 1
.2

 

2
.0

n 
p

ar
- 

B
l-

ca
r-

 
bo

n-
 

at
e

Oa
cc

g

97
 

79
 

63
 

70
 

26
 

59 48
 

47
 

65
 

84
 

10
6 

11
1

s 
pe

l

C
ar

­ 
bo

n-
 

at
e

(c
cg

m
il

li
o

i

Su
lfa

te
 

(S
O

J  3
.0

 

3
.0

, 
w

at
er

 i

C
hl

or
id

e 
(C

l) 5
.5

 
9
.4

 
7
.2

 
8
.5

 
1

.5
 

4
.2 3
.0

 
3

.5
 

4
.7

 
5

.0
 

8
.6

 
7

.5

ea
r

F
lu

o-
 

ri
d

e 
(F

)

0
.0 .1

|£
j£

b
j

N
i­

 
tr

at
e 

(N
O

,) ~  0
.0 .7

ft
-i

a

B
o­

 
ro

n 
(B

)

0
.1 .1

 
.1 .0 .1 .1 .0

 
.0

 
.0

 
.0 .1 .0

1 
to

 
S

ep
te

m
b
er

 
19

62

D
is

so
lv

ed
 s

ol
id

s 
(c

a
lc

u
la

te
d

)

P
ar

ts
 

p
er

 
m

il
li

on 71
 

14
0

To
ns

 
pe

r 
ac

re
- 

fo
ot

0
.1

0
 

.1
9

To
ns

 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 72
 

61
 

58
 

66
 

25
 

49 41
 

37
 

50
 

60
 

76
 

78

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 6 9 4 1 2 0 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
tio 0
.5

 
.4

 
.4

 
.4

 
.3

 
.4 .3

 
.3 .4

 
.4

 
.6

 
.5

Sp
ec

ifi
c 

co
n­

 
du

ct
­ 

an
ce

 
[m

ic
ro

- 
m

ho
g 

at
 

25
*C

)

17
7 

15
4 

14
3 

15
4 62
 

12
5 97

 
95

 
11

9 
15

1 
19

1 
19

9

PH 8
.2

 
.9

 
.8

 
.8

 
.3

 
.6 .8

 
.6

 
8

.0
 

8
.2

 
8

.1
 

7
.7

a 
In
st
an
ta
ne
ou
s 

di
sc

ha
rg

e.



SA
CR

AM
EN

TO
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3
75
8.
 
CO
TT
ON
WO
OD
 C
RE
EK
 N
E
A
R
 O
NO

, 
CA

LI
F.

L
O
C
A
T
I
O
N
.
 
A
p
p
r
o
x
i
m
a
t
e
l
y
 
1 
mi
le
 
do
wn
st
re
am
 
fr
om
 N
or

th
 
Fo

rk
, 

an
d 

ap
pr
ox
im
at
el
y 

8 
mi
le
s 

so
ut
he
as
t 

of
 
On
o,
 
Te

ha
ma

 
Co
un
ty
. 

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to

be
r 

19
58

 
to
 
Se
pt
em
be
r 

19
62
.

R
E
M
A
R
K
S
.
 
D
i
s
c
h
a
r
g
e
 
re
co
rd
s 

fo
r 

ga
gi
ng
 
st
at
io
ns
 
at

 
Mi
dd
le
 
Fo
rk
 
Co

tt
on

wo
od

 
Cr
ee
k 

ne
ar

 
On
o 

an
d 
No

rt
h 

Fo
rk

 
Co
tt
on
wo
od
 
Cr

ee
k 

ne
ar
 
Ig

o 
ar
e 

co
mb

in
ed

 
to

 
gi
ve
 
th

e 
fl
ow
 a

t 
th

is
 
st

at
io

n.

D
at

e 
of

 
co

lle
ct

io
n

Ja
n

. 
11

, 
1
9
6
2
..
..

.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

) 16
 

22
 

17
6 78
 

1
,4

6
2

 
56

3

16
2 71
 

33
 

11
 4
.7

Si
lic

a 
(S

1Q
.)

" 19
 

21

Ir
on

 
(P

e)

C
al

­ 
ci

um
 

(C
a)

21
 

2
8

M
ag

­ 
ne

­ 
si

um
 

(M
g)

-- = 11 -- 13

So
di

um
(N

a) 1
2

 
1

2
 4
.9

 
1

0
 7
.9

 
6
.4

4
.7

 
5

.7
 

6
.7

 
8

.1
 

1
0

 
11

P
o­

 
ta

s­
 

si
um

 
(K

)

1
.0 1.
1

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

14
0 

15
1 84

 
11

9 81
 

10
6 91
 

11
3 

12
8 

12
7 

14
6 

14
9

C
ar

­ 
bo

n-
 

at
e 

(C
O

,) 0 3 0 0 0 0 0 0 0 0 0 0

Su
lf

at
e 

(S
O

.) :: 8
.0

 

7
.0

C
hl

or
id

e 
(C

l) 14
 

19
 

10
 

12
 3
.3

 
3
.8

1
.4

 
6
.6

 
5
.5

 
8
.5

 
10

 
16

F
lu

o-
 

ri
d
e 

(P
)  - 0
.1

 

.0

N
i­

 
tr

at
e 

(N
O

j)

0
.0

 

.2

B
o­

 
ro

n 
(B

)

0
.1

 
.0

 
.0

 
.0

 
.0

 
.0 .0

 
.0

 
.0

 
.0

 
.0

 
.0

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n

12
8 

17
0

T
on

s 
pe

r 
ac

re
- 

fo
ot

0
.1

7  .2
3

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 12
1 

13
7 80

 
10

8 78
 

92 77
 

96
 

10
3 

10
3 

11
6 

12
2

N
on

- 
ca

r-
 

bo
n-

 
at

e

6 8 11
 

10
 

12
 5 2 3 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

0
.5

 
..4

 
.2

 
.4

 
.4

 
.3 .2

 
.3

 
.3

 
.3

 
.4

L_
  *

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
lc

ro
- 

m
ho

a 
at

 
25

'C
)

27
4 

31
5 

19
0 

24
7 

18
3 

20
3

16
5 

20
1 

22
2 

23
1 

26
2 

27
9

pH 8~
.3

 
7

.8
 

8
.1

 
7

.5
 

7
.9

8
.2

 
8
.2

 
8

.2
 

8
.2

 
8
.1

 
8
.2



PACIFIC SLOPE BASINS IN CALIFORNIA

O) 00 U5 tO  * ^ u

§   «3 <B 
, «^ S

OOOO OOOH

IS 
§

to oo 10
4DtDh-00 h>OO)«

11

OOOO O C

3 h- O O) O O O

<D« 00 O) 00 O) Of

-2*

O) rH (N rH

uc^h t- t» a -H 
|i? » g § «33



SA
CR

AM
EN

TO
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

11
-3

76
0.

 
CO
TT
ON
WO
OD
 C
RE
EK
 N
E
A
R
 C
OT
TO
NW
OO
D,
 
CA

LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st

at
io

n,
 2
 
mi
le
s 

ea
st

 
of

 
Co

tt
on

wo
od

, 
Sh
as
ta
 
Co
un
ty
, 

an
d 

2.
4 

mi
le

s 
up
st
re
am
 
fr

om
 
mo
ut
h.

DR
AI

NA
GE

 
A
R
E
A
.
 
9
4
5
 
sq

ua
re

 
mi

le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to
be
r 

19
53

 
to

 
Se

pt
em

be
r 

19
62
.

Ch
em
ic
al
 
an
al
ys
es
, 

in
 
pa
rt
s 

pe
r 

mi
ll

io
n,

 
wa
te
r 

ye
ar

 
Oc
to
be
r 

19
61

 
to

 
Se

pt
em

be
r 

19
62

D
at

e 
of

 
co

lle
ct

io
n

Ja
n
 

1
1

, 
1
9
6
2
..
..
.

S
e
p

t.
 
1

4
..

..
..

..
..

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

«
 

73
 

10
0 

29
0 

15
0 

3
,1

9
0
 

1
,0

8
0

82
8 

39
7 

20
0 92
 

76
 

56

Si
lic

a 
(8

10
.)

20
 

27

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a)

21
 

15

M
ag

­ 
ne

­ 
si

um
 

(M
g) 8
.3

 

8
.8

So
di

um
 

(N
a) 7

.7
 

8
.0

 
11

 
12

 8
.6

 
9

.0

6
.4

 
8
.2

 
7
.9

 
9

.1
 

9
.1

 
8

.6

P
o
­ 

ta
s­

 
si

u
m

 
(K

)

1
.3

 

1
.0

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

96
 

98
 

98
 

11
8 75

 
11

6 90
 

10
1 

10
9 

11
2 99

 
99

C
ar

­ 
bo

n­
 

at
e

(c
og

Su
lf

at
e 

(S
O

,) 9
.0

 

5
.0

C
hl

or
id

e 
(C

l) 5.
' 5

 
1

6
 

18
 6
.4

 
7
.0

7
.0

 
6
.7

 
5
.5

 
7
.8

 
4

.0
 

4
.0

Fl
uo

- 
rl

de
 

(F
)

0
.1 .1

N
i­

 
tr

at
e 

(N
O

,) -

0
.0 .1

B
o­

 
ro

n 
(B

)

0
.0

 
.0

 
.0

 
.0

 
.0

 
.0 .1

 
.1 .0

 
.0

 
.0

 
.0

D
is

so
lv

ed
 s

ol
id

s 
(c

al
cu

la
te

d
)

P
ar

ts
 

pe
r 

m
ill

io
n

12
5 

11
9

T
on

s 
pe

r 
ac

re
- 

fo
ot

0
.1

7

.1
6

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 76
 

78
 

96
 

11
4 70
 

10
4 79
 

86
 

91
 

85
 

74
 

73

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 16
 

17
 8 9 5 3 2 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

0
.4

 
,4

 
.5

 
.5

 
.4

 
.4 .3

 
.4

 
.4

 
.4

 
.5

 
.4

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

m
lc

ro
- 

m
ho

g 
at

 
25

°C
)

17
6 

18
3 

23
7 

27
2 

17
3 

23
8

17
7 

19
4 

20
1 

20
1 

17
8 

17
4

pH 8
.0

 
8
.0

 
7

.7
 

8
.0

 
7

.5
 

7
.8

8
.2

 
7

.9
 

7
.8

 
8

.2
 

7
.7

 
8
.1



SA
CR

A
M

EN
TO

 
R

IV
E

R
 B

A
S

IN
 C

o
n

ti
n

u
ed

 

1
1
-3

7
6
0
. 

CO
TT

O
N

W
O

O
D

 
C

R
EE

K
 N

EA
R

 C
O

TT
O

N
W

O
O

D
, 

C
A

L
IF

. 
C

o
n

ti
n

u
e
d

P
er

io
d
ic

 
d
et

er
m

in
at

io
n
s 

o
f 

su
sp

en
d

ed
-s

ed
im

en
t 

d
is

ch
ar

g
e 

an
d 

p
a
rt

ic
le

-s
iz

e
 
an

al
y

se
s,

 
w

at
er

 
y
ea

r 
O

ct
ob

er
 

19
61

 
to

 
S

ep
te

m
be

r 
19

62
 

(M
et

ho
ds

 o
f 

an
al

ys
is

: 
B

, 
bo

tt
om

 w
it

hd
ra

w
al

 t
ub

e;
 C

, 
ch

em
ic

al
ly

 d
is

p
er

se
d
; 

D
, 

de
ca

nt
at

to
n;

 N
, 

in
 n

at
iv

e 
w

at
er

; 
P

, 
pi

pe
t;

 S
, 

si
ev

e;
 V

, 
vi

su
al

 a
cc

um
ul

at
io

n 
tu

be
; 

W
, 

in
 d

is
ti

ll
ed

 w
at

er
)

D
at

e 
of

 c
ol

le
ct

io
n

N
ov

. 
2

, 
1
9
6
1
..
..
..
.

S
ep

t.
 
3

0
..
..
..
..
..
.

T
im

e 
(2

4 
ho

ur
)

11
45

 
11

10
 

12
30

 
10

15
 

10
40

 
10

45

11
00

 
16

50
 

13
00

 
10

50
 

09
30

 
09

50

10
35

 
12

05
 

14
55

 
1
6
3
0
 

0
9
1
0
 

15
20

09
45

 
12

30

S
am

p­
 

li
ng

 
po

in
t

W
at

er
 

te
m

­ 
p

er
­ 

at
u

re
 

C
F

)
58

 
51

 
47

 
48

 
45

 
47 49

 
52

 
47

 
48

 
46

 
46 46

 
56

 
71 68

 
80 66

 
67

D
is

ch
ar

ge
 

(c
fs

) 72
 

18
4 

29
4 

d 
16

0 
19

8 
d 

22
0

81
7 

4
,9

2
0

 
4

,3
3

0
 

4
,7

0
0

 
2

,4
4

0
 

1
,1

1
0

9
0

0
 

1
,1

0
0

 
40

5 
d 

24
0 

d 
24

0 75 64
 

98

S
ed

im
en

t 
co

n
ce

n
­ 

tr
at

io
n
 

(p
pm

)

2 4 3 1 8 4

16
0 

1
,1

0
0
 

48
3 

55
9 

12
5 44 25
 

39
 8 9 4 9 7 14

S
ed

im
en

t 
d
is

ch
ar

g
e 

(t
on

s 
p

er
 d

ay
)

0
.4

 
2

.0
 

2
.4

 
.4

 
4

.3
 

2
.4

35
3 

1
4
,6

0
0
 

5
,6

5
0

 
7

,0
9

0
 

82
4 

13
2 61

 
11

6 8
.7

 
5

.8
 

2
.6

 
1
.8

1
.2

 
3

.7

S
u
sp

en
d
ed

 s
ed

im
en

t

P
e
rc

e
n
t 
fi

n
e
r 

th
an

 s
iz

e
 i

n
d

ic
at

ed
, 

in
 m

il
li

m
e
te

rs

0
.0

0
2

0
.0

0
4

42
 

32

0
.0

0
8

0
.0

1
6

62
 

47

0
.0

3
1

0
.0

6
2

80 63
 

64

0
.1

2
5

85 70
 

72

0
.2

5
0

90 82
 

84

0
.5

0
0

99 94
 

10
0

1
.0

0
0

10
0 

10
0

2
.0

0
0

M
et

ho
d 

of
 

an
al

ys
is

V
PW

C

VP
W

C 
V

d 
Da

il
y 

me
an
 
di
sc

ha
rg

e.



LO
CA
TI
ON
. 
 
 At

 
ga
gi
ng
 
st

at
io

n,
 
5.

7 
mi
le
s 

DR
AI

NA
GE

 
A
R
E
A
.
 
 3
58
 
sq
ua
re
 
mi

le
s.

 
RE

CO
RD

S 
AV

AI
LA

BL
E.

  
 C
he

mi
ca

l 
an
al
ys
es
:

SA
CR

AM
EN

TO
 
RI
VE
R 
B
A
S
I
N
 
 C
on

ti
nu

ed

11
-3

76
5.

5.
 
BA

TT
LE

 
CR

EE
K 

BE
LO

W 
CO

LE
HA

N 
FI

SH
 
HA
TC
HE
RY
, 

N
E
A
R
 C

OT
TO
NW
OO
D,
 
CA

LI
F.

 

up
st
re
am
 
fr

om
 m

ou
th

, 
an
d 

7.
0 

ai
rl

in
e 

mi
le
s 

ea
st

 
of

 
to

wn
 
of

 
Co

tt
on

wo
od

, 
Sh
as
ta
 
Co
un
ty
. 

Oc
to

be
r 

19
61

 
to
 
Se

pt
em

be
r 

19
62

.

D
at

e 
of

 
co

lle
ct

io
n

Ju
ne

 8
..
. 
..
..
..
..
.

S
ep

t. 
1
1
..
..
..
..
..

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

21
3 

24
1 

30
4 

27
3 

1
,0

3
0
 

41
7

45
8 

49
8 

39
9 

26
8 

20
6 

17
0

Si
lic

a 
(S

iQ
.)

39
 

45

Ir
on

 
(F

e)

C
al

­ 
ci

um
 

(C
a) - 8
.0

 

12

:h
em

ic

M
ag

­ 
ne

­ 
si

um
 

(M
g) " 4
.9

 

7
.3

So
di

um
 

(N
a) 8

.4
 

8
.7

 
7
.7

 
7
.9

 
4
.3

6
.5

 
5

.9
 

6
.3

 
7
.9

 
9

.2
 

9
.1

Po
­ 

ta
s­

 
si

um
 

(K
)   1
.7

 

2
.1

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

CO
,)

86
 

90
 

83
 

82
 

42 63
 

59
 

66
 

74
 

84
 

92

s 
p

er
 
m

il
li

o
n
, 

w
at

er
 

i

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

0 0 0 0 0 0 0 0 0 0 o

Su
lfa

te
 

(S
04

) _ ~ 3
.4

 

1
.0

C
hl

or
id

e 
(c

i)

.2
 

.4
 

.5
 

.2
 

.1 .2
 

.5
 

.3
 

.8
 

.3
 

2
.5

F
lu

o
-

rl
de

 
(F

) " -- 0
.0 .1

p
ct

o
b

er
 

19
61

 
to

 
S

ec
te

m
b
er

 
19

62

N
i­

 
tr

a
te

 
(N

O
J

 -- 0
.0

 

.7

B
o

­ 
ro

n
 

(B
)

.0
 

.1
 

.1
 

.0
 

.0 .3
 

.0
 

.1
 

.0
 

.0
 

.0

D
is

so
lv

ed
 s

o
li

d
s 

(c
a
lc

u
la

te
d

)

P
a
rt

s 
p

er
 

m
il

li
o
n " 93

 

12
5

To
ns

 
pe

r 
ac

re
- 

fo
ot -

0
.1

3
 

.1
7

To
ns

 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 59
 

58
 

57
 

59
 

31
 

49 43
 

40
 

44
 

51
 

56
 

60

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 0 0 0 0 0 0 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
tio .5

 
..
5
 

.4
 

.4
 

.3
 

.4 .4
 

.4
 

.4
 

.5
 

.5
 

.5

Sp
ec

ifi
c 

co
n­

 
du

ct
­ 

an
ce

 
[m

ic
ro

- 
m

ho
g 

at
 

25
°C

)

14
8 

15
3 

14
2 

14
7 80

 
12

6

10
7 

10
6 

11
4 

13
0 

14
6 

15
6

PH 8
.4

 
8
.1

 
.9

 
.8 .4 .9

 
.8

 
.8

 
8

.1
 

8
.1

 
8

.1



PACIFIC SLOPE BASINS IN CALIFORNIA 357 

SACRAMENTO RIVER BASIN Continued 

11-3765.5. BATTLE CREEK BELOW COLEMAN FISH HATCHERY, NEAR COTTONWOOD, CALIF. Continued

Periodic determinations of suspended-sediment discharge, water year 
October 1961 to September 1962

Date

eb. 15. .......................

Sept. 26.......................

Time 
(24 hr)

1245 
1430 
1000 
1345 
1500 
1025 
0930

1345 
1500 
1400 
1150 
1045 
1230

1420 
1420 
1400 
1015 
1620 
0825
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tem­ 
per­ 
ature 
(°F)

52 
43 
48 
47 
47 
45 
47

47 
50 
46 
46 
47 
48

58 
61 
60 
58 
67 
58

Discharge 
(cfs)

241 
245 
461 
709 
219 
286 
866

309 
1,080 
2,650 

930 
530 
426

484 
512 
408 
422 
201 
188

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

3 
3 

12 
17 

9 
16 

121

12 
69 

149 
27

7 
7

12 
12 
35 
12 

4 
3

Discharge 
(tons per day)

2.0 
2.0 

15 
33 
5.3 

12 
283

10 
201 

1,070 
68 
10 
6.1

16 
17 
39 
14 
2.2 
1.5
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PACIFIC SLOPE BASINS IN CALIFORNIA

SACRAMENTO RIVER BASIN Continued 

11-3785. SACRAMENTO RIVER AT RED BLUFF, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)
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83
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380
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70
47
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59
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112
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5R

38163

NOVEMBER

Mean 
dis­

charge
(cfs)

5980
5750
5800
5820
5700

5730
5730
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4270
6320

10600
20400
22400

16800
13200
34700
39700
52300

31200
25200
22600
22600
18400

16800
15600
15100
14400
14000

13400
13100
13100
 
 
~

8
6
6
6
5

5
87

339
535
299

175
208
703
588
906

274
185
137
148
60

50
35
39
36
42

51
45
38
 
 
~

94
70
69
69
57

58
S 2110
S 10700

29500
18100

7940
7410

S 82600
S 69800
S 136000

S 24100
S 13900
S 9360

9030
2980

2270
1470
1590
1400
1590

1850
1590
1340
 
 
 

DECEMBER

dis­
charge
(cfs)

30800
32000
12000
7320
6220

5680
5370
5150
5020
4890

4830
4720
4680
4660
4660

4660
4700
5080
9580

20400

15700
8580
6570
5800
5370

5100
4890
4790
4660
4560
4*60

252900

Suspended sediment

Mean
concen­ 
tration 
(ppm)

716
416
52
19
13

9
8
8
8

10

7
6
6
6
5

6
8
9

72
264

300
43
16
12
9

8
8
8

10
7
6

-

Tons
per 
day

S 94100
S 47700
S 1850

376
218

138
116
111
108
132

91
76
76
75
63

75
102
123

S 3250
S 15600

S 14000
S 1070

284
188
130

110
106
103
126
86
72

180655

MARCH

14300
17300
15100
14200
17900

44900
26800
19900
17300
15100

13500
12100
10600
9430
8320

7380
6720
6340
6100
6220

6270
7400
7560
6720
6420

6220
6100
6030
6220
6270
6220

63
188
76
31

111

1010
271
101
58
38

33
31
24
23
22

24
19
16
13
11

11
18
17
13
12

11
10
12
17
17
16

~

S 2610
8780
3100
1190

S 7180

S 131000
S 20500

5430
2710
1550

1200
1010
687
586
494

478
345
274
214
185

B 190
S 378

347
236
208

185
165
195
285
288
269

192269

S Computed by subdividing day.
B Computed from estimated-concentration graph.



QUALITY OF SURFACE WATERS, 1962

SACRAMENTO RIVER BASIN Continued 

11-3785. SACRAMENTO RIVER AT RED BLUFF, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962   Continued

Day

1..
2..
3..
4. «
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22. .
23..
74..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2 . .
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
! >..

16..
17..
18..
1=)..
20..

21..
22..
23..
24..
25..

26..
27..
28..
21..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cf*)

622"
6220
615C
S1SP
5860

5750
S7"in
5750
5750
554T

=5370
6120
6?on
6240
6370

ft300
6151
6000
6080
6170

6370
6900
6850
7590
7160

8540
8670
9370
9520
9230
 

200870

Suspended sediment

Mean

tration 
(ppm)

15
16
14
14
14

14
14
15
15
14

12
17
16
16
17

16
15
15
14
15

16
20
17
24
2?

29
30
37
31
19
~

~

Tons
per
day

25?
269
232
->J6

222

217
217
233
233
209

174
281
268
270
292

27?
249
243
230
250

275
373
314
492
467

669
B 700

936
797
473
~

10335

JULY

10300
10300
10300
10200
10100

10100
10100
10200
10200
10200

10200
10200
10200
10100
10300

10400
10400
10400
10500
10500

10500
10600
10600
10700
10700

1060P
10700
10700
10700
1.0700
10700

322400

__

10
 

10   

7
 

8
 
9

_

8
 
10
 

12
 
14
 
14

__

16
 
13
 

13
 

16
 
12
~

"

280
278
280
275
250

191
190
220
250
248

220
220
250
273
310

337
370
393
400
397

430
458
400
376
380

372
400
462
400
347
350

10007

MAY

Mean 
dis­

charge
(<*»>

9150
9040
8980
8980
8930

8900
8900
8930
9040
8950

8480
8370
P4SO
8370
8400

8320
8210
8210
8210
8160

8100
8080
8100
8350
8480

8590
8560
8560
8560
8540
8510

265440

Suspended sediment

Mean

tration 
(ppm)

20
21
18
 
18

-_

16
 
14
  

12
 

14
17
14

 

10
 
10 

12
 
10
 
10

 
16
 
11
 
 

-

Tons
per 
day

494
513
436
410
434

410
384
360
342
310

275
250
3?1
384
318

250
222
220
222
240

262
240
219
230
229

300
370
300
254
210
160

9569

AUGUST

10700
10700
10800
10800
10800

10800
10800
10900
11000
10900

11000
10900
10900
10800
10800

10800
10800
10800
10800
10800

10800
10800
10800
10800
10800

10800
10800
10400
9B10
9430
9090

330930

13
 
10
 
14

__

8
 
9
 

11
 
 
 
10

__

13
 
7
 

10
 

12
 
11

_
8
 
7
 
 

-

376
350
292
320
408

350
233
240
267
290

327
320
320
290
292

320
379
290
204
230

292
320
350
350
321

290
233
200
185
180
170

89B9

JUNE

Mean 
dis­

charge
(cfs)

8460
8400
8370
8370
8590

8930
9150
9150
9540
9690

9660
9610
9720
10300
10200

10200
10200
10100
9980
9950

9950
9950
9950
9950
9920

10000
10300
10300
10300
10300
 

289490

Suspended sediment

Mean

tration 
(ppm)

5
 

10
 
10

 
13
 

14
~

12
 
12
 
14

 

15
 

11
 

11
 
10
 
10

 
14
 
10
 
 

"

Tons
per 
day

114
160
226
230
232

290
321
320
361
340

313
290
315
420
386

390
413
350
296
300

296
270
269
270
268

300
389
310
278
280
 

8997

SEPTEMBER

9180
9180
9210
9210
9150

8650
8270
7640
7210
7110

7140
6750
6700
6700
6720

6720
6750
6750
6770
6770

6820
6750
6500
6500
6500

6470
6520
6620
6700
6700
 

218660

7
 
8
 
9

 

6
 
6
 

6
 

6
 
6

__

4
 
5
 

5
 
2
 

4

__
4
 

6
 
 

~

174
200
199
200
222

160
134
120
117
120

116
110
109
110
109

1
3
3
1
1

2
5
5
3
0

0
0

89
109
110
 

3372

Total discharge for year (cfs-days). ................................................... .3,261,030

B Computed from estimated-concentration graph.
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PACIFIC SLOPE BASINS IN CALIFORNIA

SACRAMENTO RIVER BASIN Continued 

11-4070. FEATHER RIVER AT OROVILLE, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)
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QUALITY OF SURFACE WATERS, 1962

SACRAMENTO RIVER BASIN Continued

11-4070. FEATHER RIVER AT OROVILLE, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)
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SEPTEMBER

2460 , 5
2460
2470 4
2520
2170 6

2020
1940 4
1770
1670 4
1670
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2050
2100 6
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2010 4

2010
1980 6
2060
2030 5
1960
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Total load for year (tons) ............................................................. 276, 916
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QUALITY OF SURFACE WATERS, 1962

SACRAMENTO RIVER BASIN Continued

11-4335. MIDDLE FORK AMERICAN RIVER NEAR AUBURN, CALIF. Continued

Periodic determinations of suspended-sediment discharge, water year 
October 1961 to September 1962

Date

Feb. 6. ........................
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Sept. 7........................
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61 
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271 
312 
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fS 
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371

1C6 
41 
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PACIFIC SLOPE BASINS IN CALIFORNIA 

SACRAMENTO RIVER BASIN Continued 

11-4475. SACRAMENTO RIVER AT SACRAMENTO, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

7930
7540
7180
6960
6740

7010
7100
6700
6660
7050

6790
6660
6790
7010
7050

6960
6880
6920
7360
7100

7050
7010
7180
6960
6960

7100
7320
7540
7360
7270
7490

219630

10200
9910
8940
9030
8810

9080
9160
9210
9300
9470

9160
9160
9250
8810
8420

8420
8200
8110
7930
9790

18000
21500
18600
15100
12400

11600
10900
10200
9210
9080
9600

326550

Suspended sediment

Mean 
concen­ 
tration
(ppm)

43
 
32
 
38

__
37
 
46
 

_
 
40
 
28

_

22
 
18
 

16
 
25
 
19

_
25
__
37
 
22

-

Tons 
per 
day

921
730
620
600
692

700
709
720
827
930

880
810
733
620
533

450
409
370
358
310

305
340
485
410
357

360
494
670
735
570
445

18093

JANUARY

19
17
17
18
24

26
24
25
28
34

36
38
25
26
22

18
16
20
45
60

280
535
375
205
100

65
53
58
40
53
47

 

523
455
410
439
571

637
594
622
703
869

890
940
624
618
500

409
354
438
963
1590

13600
31100
18800
8360
3350

2040
B 1600

1600
995
1300
1220

97114

NOVEMBER

Mean 
dis­ 

charge 
(cfs)

7360
7400
7400
7450
7580

7360
7100
7100
7010
7230

7230
7010
7050
7270
7400

7450
7540
7450
7540
7450

7930
7930
8060
8460
8420

9270
11600
13700
13100
12600
 

247450

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
24
 
31
 

20
 
17
 
26

_.
20
 
24
 

21
 
IB
 
15

 
14
 
22
~

30
 
127
143
86
 

-

Tons 
per 
day

440
480
540
624
510

397
350
326
360
508

430
379
380
471
440

422
410
362
330
302

300
300
350
503
610

751
1300
4700
5060
2930
 

25265

FEBRUARY

9250
9380
9380
9470
9250

8940
9870
10400
16700
38200

60400
63300
62200
64000
68200

70100
70000
68700
66500
64700

63200
61400
58900
55600
51100

46700
41200
37000
 
__
 

1204040

34
25
30
28
31

39
46
54
90

688

361
276
280
280
242

231
173
172
175
138

160
157
139
118
190

181
152
160
 
 
 

~

849
633
760
716
774

B 940
B 1200

1520
B 4100
S 73000

S 57700
47200
47000
48400
44600

43700
32700
31900
31400
24100

27300
26000
22100
17700
26200

22800
16900
16000
 
 
 

668192

DECEMBER

Mean 
dis­ 

charge
(cfs)

13500
19000
28500
32300
30900

27200
23900
18300
15900
14400

13200
12000
11500
10700
10500

10300
10300
10100
9980
10000

11200
19300
21700
18500
15600

13300
11900
11300
10500
10500
10200

486480

Suspended sediment

Mean 
concen­ 
tration
(ppm)

94
310

1110
980
570

380
260
170
168
122

86
63
57
29
24

27
34
28
25
30

48
225
380
275
168

84
65
57
45
32
34

-

Tons 
per
day

3430
15900
85400
85500
47600

27900
16800
8400
7210
4740

3070
2040
1770
838
680

751
946
764
674

B 810

1450
11700
22300
13700
7080

3020
2090
1740
1280
907
936

381426

MARCH

35100
35100
40100
41000
39800

40000
47700
54400
57900
59700

58900
56100
51700
46400
41400

38000
35200
33000
31300
29700

28500
27700
29300
28900
28000

26400
25500
25600
26000
26400
26700

1171500

171
152
154
139
141

143
196
455
346
228

170
126
120
119
95

89
93
90
80
84

73
66
60
67
59

55
62
56
46
42
50

-

16200
14400
16700
15400
15200

15400
25200
66800
54100
36800

27000
19100
16800
14900
10600

9130
8840
8020
6760
6740

5620
*940
4750
5230
4460

3920
4270
3870
3230
2990
3600

450970

S Computed by subdividing day.
B Computed from estinated-concentration graph.



QUALITY OF SURFACE WT^RS, 1962 

SACRAMENTO RIVER BASIN- Continued 

1L-4475. SACRAMENTO RIVER AT SACRAMENTO, CALIF.  Continue4

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated)

Day

1..
2..
3..
<>..
5..

6..
7..

9..
10..

11..
12.. 
13..
14.. 
15..

16.. 
17..

19..
20..

21..
22..
23.. 
24..
25.. 

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfm)

27700
28100
28800
29200
29900 

30700
31600

32800
33500

33300
32600 
30900
30400 
30800

32000 
31800

27800
26300

25000
23100
22300 
22500
23200 

23400
23100
22700
25600
25900
~

8*7200

Suspended sediment

Mean

tration 
(ppm)

46
47
52
57

66
71

73
85

71
63 
59
57 
49

60 
61

49
to
43
41
46

45 

47
36
38
37
32
 

-

Tons
per 
day

3440
3570
4040
4490

5470
6060

6460
7690

6380
5550

4680 
4070

5180

3680
2840

2900
2560
2770

2820 

2970
2250
2330
2560
2240
 

126260

JULY

9840
10400
10300
10100
10300

10200
10000
9810
9890
9980

10200
10300
10200
10300
10400

10300
10300
10600
10400
10100

10100
10300
10500
10300
10400

10500
10200
10200
10300
10500
10*00

317620

36
35
41
42
35

37
27
32
37
28

26
28
23
24
37

43
34
27
31
33

25
22
23
23
27

23
18
27
33
33
32

 

956
983
1140
1150
973

1020
729
848
988
754

716
779
633
667
1040

1200
946
773
870
900

682
612
652
640
758

652
496
744
918
936

B 900

26055

MAY

Mean 
dis­

charge
(cfs)

22000
20600
19800
20300

22300
23100

23400
23900

24300
23200

20600

19700

19900 
19100
18600

17800
16800
16300

17000 

16400
16100
15800
15900
17200
17400

612200

Suspended sediment

Mean

(ppm)

44
41
40
43

62
47

38
50

44
42

50

63

68
74

68
61
55

55
48
51
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42
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31
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32
32
36
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37
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34
31
25
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33

 

794
B 630

549
722
959

885
1010
1240
1160
1010

1110
1310
1380
1110
1170

1230
916
946
1430
1550

1020
1020
1130
1150
1130

1010
1080
988
810
1040
1070

32559

JUNE

Mean 
dis­

charge
(cfs)

17400
16700
16600
16200

13800
12600

12500
12400

12800
13100

12700

13800 
14000

13800
13200

12800
12700
12500

9860
10300
10900
10500
9870
 

390330

Suspended sediment

Mean

tration 
(ppm)

53
48
48
47
45 

35
35

35
36

32
30

33 
36

38 
40

39
36

34
36
33 
45

38
41
36
32
38
 

-

Tons
per 
day

B 2500
2160
2150
2060
1870 

1300
1190
1270 
1180
1210

1110
1060 
1020
1150 
1230

1420 
1510
1660 
1450
1280

1180
1230
1110 
1370

1010
1140
1060
907

1010
 

40967

SEPTEMBER

11700
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12000
12300
12600

13100
13600
13500
13900
13600
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12600
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12300
12100
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11300
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10400
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52
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74
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67
65

54
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67
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30

33
33
33
33
28
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23
20
33
40
 

~

1140
1390

B 1700
2130
2550

2650
3450
3170
2780
2350

2460
2520
2760
2350
2280

1870
2190
2190
1690
972

1030
1010
1010
1010
854

877
664
562
927

1130
 

53666

Total load for year (tons). ............................................................ 2,006,347

B Computed from estimated-concentration graph.
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i QUALITY OF SURFACE WATERS, 1962 

SACRAMENTO RIVER BASIN Continued 

11-4525. CACHE CREEK AT YOU), CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
.(Where no concentrations are reported, Ipads are/ estimated.)

Day

1.
2.
3.
4.
5.

6.
7.
8.
9.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

Totat

1..
2..
3>.
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
IS..

16..
17..
18..
19..
20..

21..
» ,
23..
24..
ZS..

26..
27..
28..
29..
SO..
31..

ToUl

OCTOBER

Mean 
dis­ 

charge
(cfs)

0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

Tons 
per 
day

0

JANUARY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

109
129
72
28
15

6 4
4
3
2
2
1

374.1

_
 
 
 
 

_
 
__
-_
 

_
 
 
-  
 

_
_
 
 
~-

194
285
184

40
 

_
__
M
»
 
 

-

0
0
0
0
0

0
0
0
o
0

0
0
0
0
0

0
0
0
0
0

S 105
S 107
S 43
B 30
E 4

E 1
E 1
E 1

t
T
T

238.7

NOVEMBER
. (1 ., , , , ......

Mean 
dis­ 

charge
(cfs)

0

Suspended sediment

Mean

tration 
(ppm)

Tons 
per 
day

0

FEBRUARY

1.0
.8
.5
.4
.2

.1

.1

.1
670

2190

984
370

2190
5630

11800

5160
2690
1860
2500
1490

1100
615
636
548
482

440
380
345
 
 
 

42483.2

_.
 
 
 
 

 
--
».A

2070
3370

640
310

2490
4120
5810

2250
1200

766
919
828

323
310
300
142
120

«4
122
160
 *-
 
~

 

S 11000
S 23600

1700
477

S 31900
S 70100
S 201000

S 33600
8720
3850

S 5930
S 3500

959
682
515
210
156

100
125
149
  
--
 

398273

DECEMBER

Mean 
dis­ 

charge
(efs)

0
1810
776
291
111

41
16

4
.5

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

3049.5

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

__
905
760
545
200

70
30
 
.  
 

..
 
 
 
~

_
 
 
 
 

 
 
«
--
 

__
--
--
 
   
~-

-

Ton* 
per 
day

0
S 4970
S 1690
S 453
B 60

B 7.7
B 1.3
E .1

T
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

7184.1

MARCH

359
890
720
520
481

6900
6480
4770
4220
3910

3640
3450
3270
1230
632

540
468
429
390
370

477
1110
1590
1490
1420

1390
855
190
336
319
294

53336

257
711
339
293
155

4370
2920
1590
1200
1090

930
1010

880
621
240

160
140
105

80
6Q

246
661

1050
615
395

265
275
180
to
SO
45

 

S 272
1710

S 690
411
201

S 100000
S 34300

20500
13700
11500

9140
9410
7770

S 2170
410

233
177
122
84
60

S 424
S 2090

4510
2470
1510

995
635
190
64
43
36

245827

E Bstinated.
S Computed by subdividing day.

T Less than 0.05 ton.
B Computed tram «stimated-concentration graph.



PACIFIC SLOPE BASINS IN CALIFORNIA

SACRAMENTO RIVER BASIN Continued 

11-4525. CACHE CREEK AT TOLO, CALIF. Continued

Suspended sediment, water year October 1961 to Sept 
(Where no concentrations are reported, loads a

Day

1..
2..
3..
4..
5..

6..
7..
8.>
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8.. 
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge 
(cfs)

273
255
240
243
279

237
273
333
330
285

93
70
48
12

0

0
0
0
0

20

48
66
70
59
47

43
36
36
34
34
 

3464

0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

38
53

110
117

58

42
46
45
51
55

38
22
15
 
 

_
   
 
 
 

55
48
42
34
28

27
26
24
23
21
 

-

JULY

Total discharge for yeai 
Total load for year (ton

per 
day

28
36
71
77
44

27
34
40
45
42

B 9.5
B 4.2
B 1.9
E .4

0

0
0
0
0

E 3

B 7 1
B 86

7 9
5 4

B 36

B 3 1
B 25
B 23
B 21
B 1 9

 

507.5

0

MAY

Mean 
dis­ 

charge
(cf.)

25
1.0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

26.0

0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

19

AUGUST

Tons 
per 
day

B 1.3
T
0
0
0

0
0
0
0
0

0 .
0
0
0
0

o-
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.3

0

ember 1962  Continued 
re estimated.)

JUNE

Mean 
dis­ 

charge
(cfs)

0

Suspended se-Hment

Mean 
concen­ 
tration 
(ppm)

Tons 
per 
day

0

SEPTEMBER

0

s)....... .......................................................

0

102,732.8 
659,051.6

E Estimated.
T Less than 0.05 ton.

B Computed from estimated-concentration graph.
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PACIFIC SLOPE BASINS IN CALIFORNIA

HAPA RIVER BASIN Continued 

11-4560. NAPA RIVER NEAR ST. HELENA, CALIF. Continued

Suspended sediment, October 1961 to June 1962 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

Mean 
dis­ 

charge
(cfs)

0.5
.5
.3
.2
.1

.1
0
0
0

.2

.4

.5

.7

.6

.4

.3

.2

.1

.1

.1

.1
0
0

.1

.1

.2

.1

.1

.3

.4

.4

7.1

9.1
8.6
8.6
8.4
8.2

8.2
8.2
8.2
8.4
8.2

8.2
B.6
9.1
8.4
B.2

B.4
B.4
8.6

229
290

73
43
32
2B
23

20
IB
16
15
14
13

966.0

OCTOBER

Suspended sediment

Mean 
concen­ 
tration
(ppm)

3
 
 

2
 

_
 
 
 
 

3
 
 
 

3

_
 

3
 
 

_
 
 

1
2

_
 
 

2
 
 

-

Tons 
per 
day

0.1

JANUARY

30
14

1

 

0.1
B .1

.1

.1

.1

.1

.1

.1
T

.1

.1
T

.1

.1

.1

T
.1
.1

S 502
S 209

2.4
1.0
.6
.4

B .3

.4

.4

.2

.2

.2

.1

71B.B

NOVEMBER

Mean 
dis­ 

charge
(cfs)

.
,
.
t
 

t
.
9
.
 

.

.
,
.
.

^
.
.
.

1.

t
3.
6.
7.

13

22
16
12
13
25
 

131.0

12
11
11
11
10

13
73

189
1010

380

1B2
354

3230
2240
2550

1000
46B
580
436
327

278
205
156
129
110

97
B8

104
   
»
~

14254

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

4
 
 
 

4

 
 

6
 
 

 
4
 
 

6

_
 
 

2
~

_.
 

4
 
 

15
6
1
6

40
"

--

Tons 
per
day

.1

.1

.3

.9

.3
T
.2

2.7
 

4.B

FEBRUARY

4
4
4
4
3

4
43

138
526

90

BO
202

2260
1190

922

453
160
269
136

61

45
2B
21
17
15

13
10
24
 
  -
 

 

0.
.
.
.
 

.1
S 11
S 105
S 1810

92

39
S 343
S 26000
S 10500
S 7280

S 1350
202

S 4B1
160

54

34
15

B.8
5.
*.

3.
2.
6.
 
 
"

48508.3

DECEMBER

Mean 
dis­ 

charge
(cfs)

352
225

91
37
21

15
12
10
9.3
B.6

B.2
7.9
7.7
7.7
7.7

7.5
B.6
9.1

12
18

57
30
20
16
13

12
11
10
9.B
9.5
9.3

1072.9

568
787
366
270
553

1070
5BO
363
2BO
222

1B2
154
131
114
101

104
B9
B2
78
75

69
204
104

90
84

79
7*
69
64
60
56

7122

Suspended sed!ment

Mean 
concen­ 
tration
(ppm)

377
49
12

5
6

5
5
4
3
4

5
4
4
4
7

4
5
4
6
5

11
4
2
2
2

2
4
4
3
2
2

 

MARCH

374
3B5

80
38

230

354
16B

Bl
44
30

25
IB
13
14

9

12
12

B
11

9

11
65
17
11

8

a
5
5
7
6

13

 

Tons 
p«r 
diy

5 425
S 39
S 3.

.
 

.

.

.

.
 

.

.

.

.
 

.

.

.
 
 

1.
.
.

B .
 

.

.

.

.

.
 

472.7

S 671
S 979

79
2B

S 633

S 1040
263

79
33
IB

12
7.5
4.6
4.3
2.5

3.4
2.9
l.B
2.3
1.8

2.0
S 43

4.8
2.7
l.B

1.7
1.0
.9

1.2
1.0
2.0

3928.2

S Computed by subdividing day. 
T Less than 0.05 ton.

B Computed from esttmated-concentration graph.



QUALITY OF SURFACE WATERS, 1962

NAPA RIVER BASIN Continued 

11-4560. NAPA RIVER NEAR ST. HELENA, CALIF. Continued

Suspended sediment, October 1961 to June 1962 Continued 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
?2..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

54
52
49
46
43

41
40
38
38
36

35
34
33
32
32

31
30
29
30
38

27
25
23
22
21

19
20
25
20
18
 

971

Suspended sediment

Mean

tration 
(ppm)

10
12

9
XI
10

8
 

9
 

8

__
8
 

9
 

8
 

9
 
12

 
8
 
10
 

8
 
13
 

9
 

"

Tons 
per 
day

1.5
1.7
1.2
1.4
1.2

.9
1.0

.9

.9

.8

.8

.7

.7

.8

.8

.7

.6

.7

.8

.9

.8

.5

.6

.6

.6

.4

.5

.9

.5

.4
 

24.8

MAY

Mean 
dis­ 

charge 
(cfs)

17
15
15
14
13

13
13
13
13
13

12
11
11
11
11

9.4
9.4
9.1
8.8
8.5

8.2
8.2
7.9
7.6
7.0

8.2
7.3
6.4
6.0
5.5
5.3

317.8

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

 
10
 

7
 

6
 

9
 
10

__
11
 
13
 

12
 

8
 

6

 
10
 

9
5

6
 

6
 

5
 

--

Tons 
per 
day

0.4
.4
.4
.3
.2

.2

.2

.3

.3

.4

.3

.3

.3
  4
.4

.3

.3

.2

.2

.1

.2

.2

.2

.2

.1

.1

.1

.1

.1

.1

.1

7.4

JUNE

Mean 
dis­ 

charge
(cfs)

5.
4.
4.
3.
3.

3.
3.
3.
3.
3.

3.
3.
2.
2.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.

1.
1.
1.
1.
1.
 

83.7

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

7
--

4
 
10

 
10
~

7
 

8
 

8
 
11 .

_-
9

~
9
 

8
 
12
..  

7

 
6
 

6
   
~

 

Tons 
per 
day

0.
.

T
 
 

.

.
 
 
 

.

.
 
 
 

.

.

.
 

T

T
.
 
.

T

 

2.4

T Less than 0.05 ton.
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QUALITY OF SORFACE WATERS, 1962

EEL RIVER BASIN Continued 

11-4725. EEL RIVER ABOVE DOS RJOS, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)

Day

1.
2.
3.
4.
* 

6*
7,
8.
9* i

10.

11.
12*
13.
14.
IS*

16.
17.
18,
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29*
30.
31.

Total

1.
2.
3.
4.
5.

6.
7.
8.
9*

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26,
27*
28.
29.
30.
31.

Total

OCTOBER

Mean 
dis­ 

charge
(rfs)

5.7
3>6
S 6
5 7
5 7

5 7
5 6

4
2
*

6
9
1

' 3
7

7
5
5
3
3

3
5
9
3
3

9.3
11
17
16
13
12t

249.3
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tration 
(ppm)
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1
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177
163
158
152
147

139
134
130
127
122

121
127
14*
126
116

114
108
118

6700
6500

2470
1140
689
511
419

355
315
275
252
233
219

22501

3
2
1
2
1

1
1
2
2
2

1
2
2
1
1

2
1

10
1*70

790

31
29
19
11
9

6
6
4
4
3
3

~

1
1
T

S 44200
S 1S700

207
89
35
15
10

6
5
3
3
2
2

63292

NOVEMBER

Mean 
dis­ 

charge
(cfs)

12
11
11
11
11

11
11
11
12
12

12
12
12
12
13

12
12
18
19
18

17
21
28

818
3220

1410
514
252
951

3310
 

10794
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(ppm)
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T
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T
T
T
T

T
T
T
T
T

T
1

S 8
S 1120
S 2670

S 291
28

7
S 375
S 3420

 

7921

FEBRUARY

209
195
182
175
170

240
1680
4940
6090
5220

2680
2950

18800
14800
17400

15700
9750
7320
5700
4270

3380
2670
2210
1890
1580

1330
1120
1120
 
_
 

133771

3
2
2
2
2

10
318
760
452
230

72
135

2280
843
722

520
370
290
190
110

70
46
37
31
27

24
18
84
~
 
 

-

B 2
1

B 1
1

B 1

S 7
S 2010
S 11800
S 7710
S 3420

S 5«6
S 1930
S 135000
S 35100

33900

22000
9740
5730
2920
1270

639
332
221
1»8
115

86
54

S 303
 
«-
 

275037

DfCEMBER

Mean 
dis­ 

charge
(cfs)

5710
3080
1070

518
358

278
229
205
182
166

152
142
139
139
137

134
324
417

1950
3640

3220
1450

838
560
422

342
295
256
233
215
194

26995

3960
5180
5320
4460
6880

12700
7720
5140
3880
3110

2710
2270
1890
1670
1560

1S20
1420
1290
1220
1240

1220
3740
3510
2470
2040

I860
1800
1830
1870
1940
1900

99320

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

959
249

49
15
7

55 "

4
3
2

2
2
2
2
1

1
21
38
97

134

110
37
13
9
5

5
5
3
3
2
2

-

HARCH

405
180
110

88
411

742
321
1*O

90
5.9

42
32
24
21
24

20
16
16
15
14

13
212

68
29
19

15
14
17
20
20
18

-

Tons 
per 
day

S 17900
S 2500
S 166

21
7

4
3
2
1
r
i
i
i
i
T

T
S 25
S 54
S 600
S 1370

S 1020
S 159

29
14

6

5
4
2
2
1
1

23902

'* 397O
2520
1580
1060

$ 9170

S 26300
S 6990

1940
943
495

307
196
122
95

101

82
61
56
49
47

43
S 2300
S 685

193
105

79
68
84

101
105
92

59935

E Computed by subdividing day. 
8 Less than 0.30 too.

6 Computed front estimated-concentration graph.



PACIFIC SLOPE BASINS IN CALIFORNIA

EEL RIVER BASIN Continued 

11-4725. EEL RIVER ABOVE DOS RIOS, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)
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27..
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31..
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5..

6..
7..
8..
9..

10..

11..
12..
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14..
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17..
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20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cf»)

1830
1740
1160

782
515

464
780
901
896
978

1080
1060
896
845
821

793
663
408
294
252

218
192
176
170
162

158
214
338
236
190
 

19212
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Total load f r year (tot

1
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charge
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155
143
134
130
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PACIFIC SLOPE BASINS IN CALIFORNIA

Temperature (°F)°of water, water year October 1961 to September 1962 

/Once-daily measurement as indicated/
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QUALITY OF SURFACE WATERS, 1962

EEL RIVER BASIN Continued 

11-4770. EEL RIVER AT SCOTIA, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7«.
8..
9..

10..

11..
12..
13*.
14..
15*.

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28*.
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge 
(cfs)

118
124
124
118
113

108
96

102
102
102

135
165
209
244
216

195
183
177
171
159

153
153
147
147
147

159
216
332
438
438
404

5695

Suspended sediment

Mean
concen­ 
tration 
(ppm)

_
 
 
2
 

_
1
 
 
2

_
1
 
_
 

_
1
 
»
 

1
_
_
1
 

_
3
7
_
11
4

-

Tons
per 
day

0.6
.
.
,
 

,
.
t
.
 

,
.
,
.
 

,
.
,
,
 

,
.
.
i
«

,
1.
6.

13
13
4.4

51.5

JANUARY

2830
2760
2650
2550
2380

2150
1720
1620
1580
1560

1550
1500
1490
1440
1400

1340
1230
1190
9020

44600

15700
9150
6780
5520
4620

4000
3700
3400
3260
3050
2970

148710

7
6
6
6
5

5
4
3
4
2

2
4
4
2
2

3
2
3

867
3000

788
320
150
84
51

38
32
28
21
19
18

-

53
45
43
41
32

29
19
13
17
8.4

8.4
16
16
7.8
7.6

11
6.6
9.6

S 52600
S 392000

S 36400
7910
2750
1250
636

410
320
257
185
156
144

495401.4

NOVEMBER

Mean 
dis­

charge 
(cfs)

356
332
295
265
244

230
209
202
195
189

195
195
195
189
183

183
183
183
183
195

216
258
420
1520
9080

14100
7380
4200
4620
14800
 

60995

Suspended sediment

Mean
concen- 
(papm"

2
   
1
 
2

_
1

   
1
 

1
--
1
~
2

__
1
 
1
~

1
3

16
172
936

651
155
60
80

1100
 

 

Tons
per 
day

1.
.
.
4

1.

,

 

,

 

 

,

.

«

.

1.

,

.

«

,

 

.6
B 2.1
B 18
S 968
S 29800

S 27000
3090
680
998

S 48900
 

111470.5

FEBRUARY

2920
2900
2870
2830
2790

2610
7770

34100
41400
49200

30600
21000
53300
80700
75800

81900
60500
39300
31800
23100

ITS 00
14300
12200
10700
9300

8200
7300
6830
_
 
 

733920

14
15
12
11
13

24
640
1980
1560
1540

730
540

2390
2560
2010

1600
1110
920
710
700

680
550
460
440
290

210
180
190
 
_
 

-

110
117
93
84
98

182
S 18100

182000
174000
205000

60300
30600

S 422000
S 996000

411000

394000
181000
97600
61000
43700

32100
21200
15200
12700
7280

4690
3590
3500
  -
 
 

2937164

DECEMBER

Mean 
dis­

charge 
(cfs)

19600
30900
12700
7040
4840

3800
3160
2870
2660
2290

2050
1860
1720
1620
1550

1480
1520
2410
5540
20100

31900
19000
11000
7660
5950

4880
4200
3620
3280
2970
2900

227070

Suspended sediment

Mean
concen­ 
tration 
(ppm)

954
1590
418
130
60

41
33
27
18
11

10
10
10
10
9

7
32
74

222
969

1280
486
240
100
53

29
21
14
11
10
8

~

Tons
per 
day

S 53100
S 140000
S 15700

2470
784

421
282
209
129
68

B 55
B 50
B 46

44
B 38

28
131
482

S 3530
S 58TOO

110000
S 26800

7130
2070
851

382
238
137
97
80
63

424115

MARCH

9240
16700
17900
16600
23400

51100
43000
26900
20300
16600

14700
13000
11200
9960
9270

8940
8560
7970
7500
7330

7170
8790
15800
12700
10*00

10000
9810
9600
9600
9630
9630

455700

390
814
440
385
788

1860
1020
545
465
565

530
420
300
190
170

200
175
150
155
125

100
201
835
310
140

90
105
105
115
110
115

-

S 9990
36700
21300
19300

S 58200

257000
118000
39600
25500
25300

21000
14700

B 9100
5110
4250

4830
4040
3230
3140
2470

1940
S 5220

35600
10600
4080

2430
2780
2720
2980
2860
2990

756960

S Computed by subdividing day.
B Computed from estimated-concentration graph.



PACIFIC SLOPE BASINS IN CALIFORNIA

EEL RIVER BASIN Continued 

11-4770. EEL RIVER AT SCOTIA, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
4 ,
.,
»«

.,
,,
,.
,.

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25*.

26..
27..
28..
29..
30..
31..

Total

1*.
2..
« .
i.
  «

,.
.,
..
,,

10..

11..
12..
13..
14..
IS..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25*.

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

9240
8970
8500
7690
7200

7170
6990
7380
7470
7040

6310
6000
6050
6080
5950

5590
5060
4660
4340
4180

3720
3360
3200
3240
3220

3050
3180
4140
4640
3500
 

167120

340
340
328
322
298

292
286
275
270
265

250
245
235
230
226

222
226
222
218
210

202
198
190
182
174

162
158
154
146
143
140

7149

Suspended sediment

Mean
concen­ 
tration
(ppm)

110
112
106
72
62

65
82
96
99
91

68
55
64
69
60

60
52
41
38
34

30
26
21
20
17

14
36
78
80
42
 

~

JULY

 
 
2
 
 

2
- 
~
2
 

 
2
 
 
3

_
 
2
 
 

2
 
 
2
2

 
2
 
__
2
 

-

Tons
per 
day

2740
2710
2430
1490
1210

1260
1550
1910
2000
1730

1160
891
1050
1130
964

906
710
516
445
384

301
236
181

B 170
148

115
309
872
1000
397
 

30915

5.5
2.8
1.8
1.7
1.6

1.6
1.5
1.5
1.5
1.4

1.4
1.3
1.3
1.9
1.8

1.8
1.2
1.2
1.2
1.1

1.1
1.1
1.0
1.0
.9

.9

.9

.8

.8

.8

.8

45.2

MAY

Mean 
dis­

charge
(cfs)

3050
2960
2850
2790
2690

2600
2500
2400
2400
2500

2400
2200
2100
1900
1800

1750
1700
1650
1550
1550

1500
1420
1420
1380
1370

1310
1270
1360
1310
1240
1230

60150

136
136
136
136
132

132
158
245
456
492

380
304
275
265
240

222
202
194
186
174

166
162
158
150
ISO

146
140
132
129
126
122

6182

Suspended sediment

Mean
concen­ 
tration 
(ppm)

20
12
__
9
 

12
 
10
.  
21

18
 
7
 
5

_
4
 
4
~

_

3
 
3
 

4
 
  _
2

   
2

~

Tons
per 
day

165
96
85
68
65

8*
74
65
8*

142

117
65
40
31
24

24
18
18
17
17

12
12
12
11
11

14
10
7.3
7.1
6.7
6.6

1408.7

AUGUST

_
 
2
 
 

2
 
3
5
 

5
_
9
 
 

2
 
«
1
 

_
1
_
 _
1

 
 
1
 
 
1

~

0.7
.7
.7
.7
.7

.7

.9
2.0
.2
.6

.1

.7

.7

.0
2.6

1.2
.5
  5
.5
.5

.*

.*

.4
  *
  *

.4

.4

.*

.3

.3

.3

52.3

JUNE

Mean 
dis­

charge
(cfs)

1200
1150
1100
1090
1040

999
948
912
864
840

804
780
709
687
632

610
643
632
600
570

540
520
501
474
456

412
396
388
372
356
 

21225

Suspended sediment

Mean

tration 
(ppm)

_
2
 
2
 

2
-  
2

--
3

 
3
 
1
 

3
   
2
 
3

 
4
 
5
 

3
 
4
 
9
 

 

Tons
per
day

6.5
6.2
5.9
5.9
5.6

5.4
5.1
4.9
7.0
6.8

6.5
6.3
3.8
1.9
3.4

4.9
5.2
3.4
3.2
4.6

4.4
5.6
5.4
6.4
6.2

3.3
3.2
4.2
6.0
8.6
 

155*8

SEPTEMBER

118
115
112
112
112

112
115
115
112
112

112
112
112
108
108

104
101
115
206
150

115
108
104
101
101

101
101
136
186
235
 

36S1

 
 
2
 
 

3
 
 
1
 

 
 
1
 
 

1
  -
 
1
 

 
1
 
 
1

 
 
3
~
2
 

-

0.3
.6
.6
.6
.9

.9

.9
  6
.3
.3

.3

.3
  3
.3
.3

.3

.3

.3

.6

.4

.3

.3

.3

.3

.3

.3

.3
1.1
1.5
1.3
 

15.4

Total discharge for year (cfs-days). 
Total load for year (tons)..........

1,897,567
4,757,754.8

B Computed from estimated-concentration graph.
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PACIFIC SLOPE BASINS IN CALIFORNIA

HAD BIVER BASIN Continued 

11-4610. MAD RIVER NEAR ARCATA, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)
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9

9
10
9

10
10
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(ppm)

355
708
180
70
36

27
23
19
15
14

11
10
11
14
13

11
247
125
851
1630

976
340
113
67
50

37
31
29
26
22
18

-

Tons
per 
day

S 3390
S 9060
S 1230

297
117

73
54
41
30
26

19
16
18
22
17

12
S 1040

530
S 35600
S 59500

S 20500
3570
778
344
207

131
90
81
66
51
38

136948

MARCH

2020
2490
3430
2860
4510

5960
3940
3170
2930
2950

3450
2730
2280
2020
1830

1760
1680
1590
1660
1710

1670
2740
3420
2680
2550

2720
2770
2660
2560
2450
2300

83490

130
124
374
155
597

580
210
150
120
142

176
86
63
51
48

44
49
51
50
54

44
235
170
79
72

94
131
120
115
114
135

-

S 751
834

S 3580
1200

S 10300

S 10000
2230
1280
949
1130

S 1690
634
388
278
237

209
222
219
224
249

198
S 1990
S 1630

572
496

690
980
862
795
754
838

46409

S Computed by subdividing day.
K Computed from estimates-concentration graph and subdividing day.



QUALITY OF SURFACE WATERS, 1962

HAD RIVER BASIN Continued

11-4810. HAD RIVER NEAR ARCATA, CALIF. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day
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5..
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9..

10..

11..
12..
13..
14..
15..

16..
17..
IS..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
,,
,.
,,
..

,.
t .
..
..

10..

11..
12..
13..
14..
19..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total
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dis­ 

charge
(cf.)
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1440
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1280
1110
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961
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696
648
696
684
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590
565
575
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1180
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1610
1230
 

33510

Suspended sediment

Mean 
concen­ 
tration
(ppm)

116
66
62
49
44

31
35
30
26
24

23
20
15
11
11

12
13
12
15
19

9
7
6

16
23

10
393
418

77
56
 

-

Tons 
per 
day

683
347
305
217
191

126
136
111
90
72

63
52
37
26
24

24
24
21
28
35

15
11
9.2

25
36

14
S 2170
S 2480

335
186
 

7893.2

jutr
80
78
76
72
70

66
64
62
61
60

59
90
80
70

104

80
70
55
47
40

36
34
32
31
30

29
27
26
26
25
25

1705

3
__

1
~ 

1

__
2
 

2
 

_
4

.  
__

5

_
»

2
 

2

__
2

»
2
 

1
»
 
-_

1
 

-

0.6
.4
.2
.2
.2

.2
,
.
.
 

,
1. 1

,<
, 

1.

.

.

.

.
*

t
,
,
.2
.2

.1

.1

.1

.1

.1

.1

11.8

MAY

Mean 
dis­ 

charge 
(cfs)

1040
947
810
846
744

660
610
580
642
884

898
774
684
630
580

540
510
490
455
415

390
505
535
380
324

308
294
276
261
297
390

17699

Suspended sediment

Mean 
concen­ 
tration
(ppm)

42
25
--
16
 

8
 
11
__
56

_
44
 
13
~

__
.  
17
-..

5

_
13
 
14
 

6
 
13
__
~
32

~

Tons 
per 
day

118
64
39
37
22

14
13
17
24

S 137

140
92
54
22
11

19
23
22
14
5.6

4.2
18
40
14
7.0

5.0
5.6
9.7
7.0

12
34

1044.1

AUGUST

25
26
28
32
29

28
70

152
312
180

115
88
74
70
64

60
56
52
50
47

45
44
43
42
41

40
39
38
37
37
37

2001

1
 

1
«

1

 
4

14
38
28

_
4

  «

1
 

2
 
»

1
 

1
 

1
 »

1

 
1

--
2
 

4

~

0.1
.1
.1
.1
.1

.1

.8
S 6.2

32
14

5.0
1.0
.4
.2
.2

.3

.2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.2

.3

.4

62.9

JUNE

Mean 
dis­ 

charge
(cfs)

252
225
222
213
201

195
189
175
168
165

155
151
147
145
139

135
129
125
115
111

108
104

99
97
94

92
90
85
84
82
 

4292

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
6

~
4
 

14
 

4
 
 

3
 

6
   

2

 
   

2
 

2

_
 
 
 

4

__

5
  -

7
 
 

"

Tons 
per 
day

12
3.6
1.8
2.3
2.2

7.4
2.0
1.9
1.4
1.3

1.3
1.6
2.4
1.6
.8

.7

.7

.7

.6
  6

.6

.8

.8
  0
.0

.0

.2

.1
1.6
.9
 

56.9

SEPTEMBER

37
37
37
37
37

37
36
36
36
36

35
35
35
35
34

34
33
33
32
32

32
32
31
31
31

31
31
45
69
74
 

1111

__
2
 
»

2

  .
   

2
 
 

1
1
 

1
 

2
   

1
 

2

 
1
   

1
 

1
 

4
 

2
 

 

0.3
.2
.2
.2
.2

.2

.2

.2

.2

.1

.1

.1

.1

.1

.2

.2

.1

.1

.2

.2

.2

.1

.1

.1

.1

.1

.2

.5

.4

.4
 

5.6

Total discbarge for year (cf s-days) ..................................................... 356, 800
Total load for year (tons). ............................................................. 399,641.4.

S Computed by subdividing day.
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19

56
 
to

 
Se

pt
em

be
r 

19
62
.

Se
di

me
nt

 
re
co
rd
s:
 

No
ve

mb
er

 
19
56
 
to

 
Se

pt
em

be
r 

19
62

. 
EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
S
e
d
i
m
e
n
t
 
co

nc
en

tr
at

io
ns

: 
Ma

xi
mu

m 
da
il
y,
 
73
0 
p
p
m
 
Fe
b.
 
9;
 
mi
ni
mu
m 

da
il

y,
 
1 
p
p
m
 o

n 
ma
ny
 
da
ys
.

Se
di

me
nt

 
lo
ad
s:
 

Ma
xi
mu
m 

da
il

y,
 
15
,5
00
 
to

ns
 
Fe
b.
 
9;
 
mi
ni
mu
m 

da
il
y,
 
0.
2 

to
n 

on
 
ma
ny
 
da
ys
. 

EX
TR
EM
ES
, 

1
9
5
6
-
6
2
.
 
S
e
d
i
m
e
n
t
 
co
nc
en
tr
at
io
ns
: 

Ma
xi
mu
m 

da
il

y,
 
4,
19
0 
p
p
m
 J

an
. 

29
, 

19
58

; 
mi
ni
mu
m 

da
il

y,
 
1 
p
p
m
 o

n 
ma
ny
 
da

ys
 
in
 
19

56
-6

2.
Se
di
me
nt
 
lo
ad
s:
 

Ma
xi
mu
m 

da
il

y,
 
25
5,
00

0 
to

ns
 
Fe
b.
 
19

, 
19

58
; 

mi
ni
mu
m 

da
il

y,
 
0.
2 

to
n 

on
 
ma
ny
 
da
ys
 
in

 
19
57
, 

19
60

-6
2.

/O
n
c
e
-d

a
il

y
 

m
ea

su
re

m
en

t 
a
s 

in
d

ic
a
te

d
/

M
on

th

O
ct

o
b
er

 
M

ax
im

um
 .

..
. 

M
in

im
um

 
..

..
 

N
o
v
em

b
er

 
M

ax
im

um
 .

..
. 

M
in

im
um

 
..
..
 

D
ec

em
b

er
 

M
ax

im
um

 .
..

. 
M

in
im

um
 

..
..
 

Ja
n

u
ar

y
 

M
ax

im
um

 .
..
. 

M
in

im
um

 
..
..
 

F
eb

ru
ar

y
 

M
ax

im
um

 .
..

. 
M

in
im

um
 

..
..

 
M

ar
ch

 
M

ax
im

um
 .

..
. 

M
in

im
um

 
..
..
 

A
p
ri

l 
M

ax
im

um
 .

..
. 

M
in

im
um

 
..

..
 

M
ay

 
M

ax
im

um
 .

..
. 

M
in

im
um

 
..

..
 

Ju
n
e 

M
ax

im
um

 .
..
. 

M
in

im
um

 
..
..
 

Ju
lv

 
M

ax
im

um
 .

..
. 

M
in

im
um

 
..
..
 

A
u
g
u
st

 
M

ax
im

um
 .

..
. 

M
in

im
um

 
..

..
 

S
ep

te
m

b
er

 
M

ax
im

um
 .

..
. 

M
in

im
um

 
..

..

D
ay

1

49 48 42 42 3
8

43
-

50 -- I- 72 70
 

67

2 - ~ 43 39 38 45 50 59 63 - 70
 

67

3 46 44 42 38 48 57 - - 72 70
 

67

4 46 40 37 43 42 ~ 62 67  70
 

67

5 48 42 38 44 42 60 - -- 73 70
 

67

6 47 41 4
0 42 42  59 66 ~ 70

 
67

7 45 42 45 47 50 60 -- - 70 70
 

66

8 45 42 45 45 42 -- 59 67 ~ 70
 

65

9 40 41 40 44 45 53 ~ -- 63 70
 

65

10 43 39 45 42 45 - 62 67 65 68
 

64

11 42 40 40 42 50 60 -- " 65 6
9
 

65

12 42 41 4
0 42 42 -- 64 6
7 67
 

62

13 41 42 4
4 42 45 60 - - 68

 
63

14 40 37 44 42 52 - 66 63 68
 

63

15 42 40 45 44 50 52 ~ - 72
 

68 68
 

64

16 43 42 44 44 52 - 68 R
4

70
 

68 68
 

64

17 43 39 44 46 52 60 - -- 70
 

68 69
 

65

18 42 39 45 44 49 - 71 6R 69
 

67 68
 

65

19 43 40 4
4 45 52 59 - - 69
 

66 68
 

63

20 46 39 45 45 52 - 69 6
'

70
 

68 67
 

63

21 42 37 4
4 47 49 56 - - 71

 
68 66

 
62

22 42 36 44 44 50  71 68 71
 

68 67
 

62

23 43 37 4
4 43 52 59 -  72

 
69 68

 
62

24 43 36 44 46 52 ~ 72 6
7 72

 
69 68

 
62

25 42 37 42 47 52 53 - - 71
 

69 66
 

63

26 42 39 35 46 82 - 70 '3 71
 

6
8

66
 

62

27 40 40 36 46 50 53 - - 69
 

66 63
 

62

28 43 39 38 46 51 - 71 '3 69
 

66 62
 

61

29 46 41 40 - 47 49 59 - - 69
 

66 61
 

60

30 44 41 4
0 ~ 52 51 - 61 '3 70

 
66 60

 
59

31  40 43 - 42 - 58 ~  66 -

A
v

er
­ 

ag
e

~ 43 4
0 42 44 48 -  ~ ~ 68

 
64



PACIFIC SLOPE BASINS IN CALIFORNIA

KLAMATH RIVER BASIN Continued 

11-5290. SOUTH FORK TRINITY RIVER NEAR SALYER, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean
dis­

charge
(cfs)

88
87
85
85
84

83
83
83
83
87

105
114
111
107
103

100
98
95
94
93

95
100
101
103
104

111
229
266
204
165
144

3490

Suspended sediment

Mean
concen­ 
tration 
(ppm)

Tons
per 
day

45

JANUARY

660
630
618
603
573

546
534
531
516
495

468
474
453
420
405

398
375
474
2040
2450

1470
1090
944
872
840

790
765
748
772
808
852

23614

6
4
3
3
5

3
3
3
3
4

5
4
4
2
2

2
3

36
253
87

36
21
6
6
7

3
4
4
4
4
4

~

11
.
«
.
 

,
.
.
.
«

.

.

.
,
 

.1

.0
S 4
S 1560
S 642

143
62
15
14
16

4
3
1
3
7
2

2633.8

NOVEMBER

Mean
dis­

charge
(cfs)

136
129
127
124
123

121
120
119
118
119

120
120
119
119
118

118
117
116
116
123

134
178
370
740
880

760
640
500
840

3400
 

10864

Suspended sediment

Mean
concen­ 
tration 
(ppm)

1
 
 
_ 
 

_
 
  .
  .
 

_
  .
  .
 
 

__
 
__
 
 

__
  .
 
«
 

_
 
  _
130
397
 

 

Tons
per 
day

0.4
 
 
 
 

_
 
 
  .
 

_
 
   
 
 

__
 
-_
~
 

 
 
 
 
 

 
 
  »

290
3600

 

4300

FEBRUARY

872
876
852
800
751

808
2060
7020
7640
7750

5170
4060
8280
8400

10000

8770
6780
5550
4650
3890

3260
2820
2580
2370
2180

1990
1790
1770
 
__
 

113739

4
5
4
5
4

20
540
508
730
407

130
90

581
275
310

220
150
92
61
42

30
23
18
15
13

11
10
9

.  
 
 

-

9.4
12
9.2

11
8.1

B 44
S 3670
S 9400
S 15500
S 9160

1810
987

S 14900
S 6390

8370

5210
2750
1380
766
441

264
175
125
96
77

59
48
43
  -
~«
 

81714.7

DECEMBER

Mean
dis­

charge 
(cfs)

3100
2920
1740
1210
944

786
674
594
534
486

435
398
380
370
358

345
531
709

2740
4690

4310
2470
1810
1470
1270

1110
988
888
812
751
695

40518

Suspended sediment

Mean
concen­ 
tration 
(ppm)

135
210
50
30
25

19
15

4
16
27

281
418

194
76
36
22
20

14
12
9
8
6
5

-

Tons
per
day

1130
K 1800

235
98
64

B 40
27
13
10
5.2

4.7
4.3
5.1
5.0
3.9

3.7
S 24
S 62
S 2780
S 5360

S 2490
507
176
87
69

42
32
22
18
12
9.4

15139.3

MARCH

1750
1730
1690
1720
3030

4760
4070
3460
3250
2980

2730
2420
2240
2130
2070

2040
2090
2080
2150
2240

2240
2430
2350
2190
2190

2510
2920
3260
3470
3530
3460

81180

10
18
16
11

163

137
51
32
26
20

18
19
14
11
12

18
13
13
9

13

21
24
17
8

10

14
24
32
36
30
27

-

47
84
73
51

S 1580

1760
560
299
228
161

133
124
85
63
67

99
73
73
52
79

127
157
108
47
59

95
189
282
337
286
252

7630

S computed by subdividing day.
B Computed from estimated-concentration graph.

K Computed from estimated-concentration graph 
and subdividing day.



QUALITY OF SURFACE WATERS, 1962

KLAMATH RIVER BASIN Continued

11-5290. SOUTH FORK TRINITY RIVER NEAR SALYER, CALIF. Coitlnued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
19..

16..
IT..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
1*..
19..

16..
17..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

3*10
3200
2970
2800
2800

2760
2720
2690
2990
2290

2100
2030
2030
2030
1990

1820
1700
1610
IS70
1920

1400
1390
1300
1290
1230

1170
1310
1900
1300
1180
 

99580

Suspended sediment

Mean
concen­ 
tration
(ppm)

22
20
20
19
13

13
12
11
10

9

9
7
8
8
8

6
8
7
6
6

6
7
6
6
9

6
24
22

6
4
 

-

Tons
per 
day

203
173
160
113

98

97
88
80
69
56

51
38
44
44
42

29
37
30
25
25

23
26
21
21
17

19
S 91
S 91

21
13
 

1845

JULY

222
216
211
206
202

197
192
187
184
179

176
181
178
176
175

167
163
160
194
149

145
140
130
119
114

112
106
106
107
108
106

4968

_

1
 

3
 

1
 

2
 

1

_
1
 

1
 

2
__

2
 

1

 
1
 

1
~

1
  -

1
 

1
 

~

0.6
.6

.
 

t
,
.
.
<

.

.
,
.
 

a
,
.
.
 

,
,
.
,
 

,
9
.
.
.
.

18.6

MAY

Mean 
dis­

charge
(cfs)

1130
1110
1080
1060
1000

964
948
948
972
964

928
889
847
822
815

773
738
710
686
668

653
638
629
620
602

596
593
981
560
539
524

24587

Suspended sediment

Mean
concen­ 
tration 
(ppm)

4
4
5
 

5

_
5
 

4
 

4
 

7
  .

9

_
17
  .
14
 

8
 

4
 

3

_
3
 

3
  .

2

~

Tons
per 
day

12
12
IS
11
14

13
13
13
10
10

10
12
16
18
20

25
34
31
26
18

14
8.6
6.8
5.0
4.9

4. a
4.8
4.7
4.5
2.9
2.8

396.8

AUGUST

103
101
99
99

103

103
125
170
202
185

155
142
136
134
125

117
113
109
109
106

102
101
100

96
94

90
88
87
85
85
84

3S48

1
  _

2
«.

1

_
5
 

4
3

2
~

1
  .

1

__
1

~
5
 

1
__

4
  .

2

_
1
 

2
 

1

~

0.3
.3
.5
.3
.3

.6
1.7
2.3
2.2
1.5

  8
.4
.4
.4
.3

.3

.3

.6
1.5
.6

.3

.8
1.1
.8
.5

.2

.2

.5

.5

.2

.2

20.9

JUNE

Mean 
dis­

charge 
(cfs)

506
495
490
480
470

460
445
430
418
408

393
385
373
363
358

350
343
333
325
310

298
292
286
278
272

266
256
248
240
230
 

10801

Suspended sediment

Mean
concen­ 
tration 
(ppm)

 
5
 

1
 

1
 

1
~-

2

 
1
 

2
 

2
 

2
 

1

 
1
 

1
 

1
 

1
«

2
 

~

Tons
per 
day

4.1
6.7
S.3
1.3
1.3

1.2
1.2
1.2
1.1
2.2

2.1
1.0
1.0
2.0
1.9

1.9
1.9
1.8
.9
.1

.8

.8

.8

.8

.7

.7

.7

.7

.6
1.2
 

48.7

SEPTEMBER

83
80
79
78
77

74
74
74
71
69

69
69
69
70
71

71
71
70
68
68

69
69
69
67
66

66
66
73

104
106
 

2210

__
1

~
1
 

1
 

1
~

1

1
1

--
  -
 

_
 

1
 
 

 
1

  -
_ 
 

1
  *
  -
~

4
 

 

0.2
.2
.2
.2
.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4
1.7
1.1
 

1.6

Total load for year (tons). ............................................................. 113,801.4

S Computed b]c subdividing da;.
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K
L
A
M
A
T
H
 
R
I
V
E
R
 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

1
1
-
5
3
0
0
.
 
T
R
I
N
I
T
Y
 
R
I
V
E
R
 N
E
A
R
 H
O
O
P
A
,
 
C
A
L
I
F
.

L
O
C
A
T
I
O
N
.
 
A
t
 
g
a
g
i
n
g
 
s
t
a
t
i
o
n
 
in
 
H
o
o
p
a
 
I
n
d
i
a
n
 
R
e
s
e
r
v
a
t
i
o
n
,
 
0.
7 
m
i
l
e
 
d
o
w
n
s
t
r
e
a
m
 
f
r
o
m
 
C
a
m
p
b
e
l
l
 
C
r
e
e
k
,
 
a
n
d
 
1
.
8
 
m
i
l
e
s
 -
so

ut
he

as
t 

of
 
H
o
o
p
a
,
 
H
u
m
b
o
l
d
t
 
C
o
u
n
t
y
.

D
R
A
I
N
A
G
E
 
A
R
E
A
.
-
-
2
,
8
4
8
 
s
q
u
a
r
e
 
m
i
l
e
s
.

R
E
C
O
R
D
S
 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
:
 

O
c
t
o
b
e
r
 
1
9
S
3
 
t
o
 
S
e
p
t
e
m
b
e
r
 
1
9
6
2
.

W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

N
o
v
e
m
b
e
r
 
1
9
3
6
 
to
 
S
e
p
t
e
m
b
e
r
 
1
9
6
2
.

S
e
d
i
m
e
n
t
 
r
e
c
o
r
d
s
:
 

N
o
v
e
m
b
e
r
 
1
9
5
6
 
to
 
S
e
p
t
e
m
b
e
r
 
19
62
. 

E
X
T
R
E
M
E
S
,
 
1
9
6
1
-
6
2
.
 
S
e
d
i
m
e
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
:
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
86
4 

p
p
m
 
De

c.
 
20

; 
m
i
n
i
m
u
m
 
d
a
i
l
y
,
 
1 

p
p
m
 
o
n
 
m
a
n
y
 
d
a
y
s
.

S
e
d
i
m
e
n
t
 
l
o
a
d
s
:
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
3
9
,
8
0
0
 
t
o
n
s
 
De
c.
 
20
; 

m
i
n
i
m
u
m
 
d
a
i
l
y
,
 
1 

t
o
n
 
o
n
 
m
a
n
y
 
da

ys
. 

E
X
T
R
E
M
E
S
,
 
1
9
5
6
-
6
2
.
 
S
e
d
i
m
e
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
:
 

M
a
x
i
m
u
m
 
d
a
i
l
y
,
 
3
,
3
6
0
 
p
p
m
 
Ja

n.
 
12
, 

19
59

; 
m
i
n
i
m
u
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QUALITY OF SURFACE WATERS, 1962

KLAMATH RIVER BASIN Continued

11-5300. TRINITY RIVER NEAR HOOPA, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
3..
4..
5..

6..
7..
8..
9.4

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

466
466
462
466
484

494
490
494
498
526

606
638
602
582
570

558
546
540
536
532

558
574
574
582
586

610
1180
1590
1040
845
750

19445

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

__

2
 

3
 

_

6
 
1
 

2
 
1
 
 

1
 
1
 
 

2
 

1
 
2

 

41
47
 
15
 

-

Tons 
per 
day

3
3
2
4
4

5
8
5
1
3

3
3
2
2
2

2
1
1
1
3

3
3
2
2
3

7
K 150

202
65
34
18

547

JANUARY

2340
2260
2230
2160
2050

1970
2050
2160
2140
2030

1910
1840
1800
1690
1590

1560
1480
1530
2840
6000

4200
3010
2560
2520
2340

2250
2190
2160
2190
2330
2460

71840

7
2
4
3
4

4
4
4
6
7

4
4
4
4
3

2
2
3

183
274

74
39
18
6
6

11
7
5
8
9
5

"

44
12
24
17
22

21
22
23
35
38

21
20
19
18
13

8
8

12
S 1920

4440

839
317
124
41
38

67
41
29
47
57
33

8370

NOVEMBER

Mean 
dis­ 

charge
(cf»)

705
695
705
710
710

695
675
670
658
670

680
680
670
662
658

650
642
646
650
666

700
1070
2070
2740
3180

3120
3290
2520
2780
6060
 

41027

2530
2580
2550
2440
2340

2460
4560
13100
15100
16800

12000
9310
13800
19700
19000

18800
15200
12300
10300
8680

7520
6620
6100
5660
5260

4840
4480
4410
 
 
--

248440

Suspended sediment

Mean

tration 
(ppm)

4
 
4
 
 

2
 
 
2
 

3
 
2
 
 

5
 

1
 
4

__
24
76
 
 

_
42
 
56

201
 

~

Tons 
per 
day

8
6
8

9
S 78
S 436

670
490

320
373
210

S 455
S 3500

 

6643

FEBRUARY

8
7

13
7
5

10
105
671
446
530

194
125
429
646
424

304
206
111
90
72

54
47
52
57
61

50
38
31
 
 
 

~

55
49
90
46
32

66
S 1700
S 24300

18200
S 24900

6290
3140

S 19600
S 35900

21800

15400
8450
3690
2500
1690

1100
840
856
871
866

653
460
369
 
 
 

193913

DECEMBER

Mean 
dis­ 

charge
(cfs)

6040
6950
4800
3430
2740

2380
2110
1900
1760
1630

1510
1430
1370
1350
1310

1290
1730
2160
6370
16400

15100
9570
6400
5140
4340

3770
3340
3030
2800
2620
2470

127240

4450
4430
4450
4470
6230

12100

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

112
163
38
19
11

6
4
3
4
3

4
2
2
4
4

4
14
25

404
864

422
140
65
42
21

21
22
18
11
8
8

 

MARCH

39
28
23
19

118

323
11200 175
9160 79
8380 56
7720 44

7080 35
6300 24
5840 20
5600 13
5440 13

5440 14
5460 14
5440 12
5520 16
5740 16

5800 18
6380 32
6280 30
5880 26
6100 20

6950 29
7950 39
8530 43
8920 43
9130 42
9130 34

211500

Tons 
per 
day

S 1880
S 3170

492
176
81

39
23
15
19
13

16
8
7

15
14

14
65
146

S 10700
S 39800

S 17600
3620
1120
583
246

214
198
147
83
57
53

80614

469
335
276
229

S 2280

10600
5290
1950
1270
917

669
408
315
197
191

206
206
176
238
248

282
551
509
413
329

544
837
990

1040
1040
838

33843

S Computed by subdividing day.
K Computed from estimated-concentration graph and subdividing day.



PACIFIC SLOPE BASINS IN CALIFORNIA

KLAMATH RIVER BASIN Continued 

11-5300. TRINITY RIVER NEAR HOOP A, CALIF. Continued

Suspended sediment, water year October 1961 to September 1962 Continued 
(Where no concentrations are reported, loads are estimated.)

Day

1..
2..
..
,.
  

,.
. .

a..
9..

10..

11..
12..
13..
14..
IS..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
it..
5..

6..
7..
a..
9..

10..

11..
12..
13..
14..
15..

16..
17..
16..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

9070
8660
6160
7900
6100

6020
8100
8220
7880
7080

6440
6400
6580
6650
6800

6240
5880
5640
5560
5200

4680
4450
4460
4660
4450

4110
4610
5600
4720
4300
 

186900

1180
1140
1090
1080
1060

1030
992
960
955
950

910
910
895
875
650

815
795
780
765
755

740
720
700
690
675

660
635
595
595
630
630

26057

Suspended sediment

Mean 
concen­ 
tration
(ppm)

35
33
26
24
24

24
28
29
23
19

15
10
13
15
16

12
9
9

10
6

6
7
6
7
7

5
34
33
10
6
 

-

Tons 
per 
day

857
773
616
512
525

520
612
644
469
363

261
173
231
277
330

202
143
137
151
112

101
64
97
66
84

55
S 457
S 512

127
93
~

9626

JULY

5
 
 

2
 

__

2
 
  .
2

_
4
 

2
 

__
1
 
   
2

_
 
2
 
~

2
 
1
 
1
 

-

16
12
9
6
6

6
5
5
5
5

5
10
7
5
5

2
2
2
4
4

4
4
4
4
4

4
2
2
2
2
2

155

MAY

Mean 
dis­ 

charge
(cfs)

4070
4020
4090
4110
3910

3750
3720
3750
3820
3610

3430
3210
3000
2660
2760

2670
2610
2590
2550
2460

2400
2350
2370
2310
2220

2170
2160
2200
2260
2330
2290

92070

Suspended sediment

Mean 
concen­ 
tration
(ppm)

7
6
 
16
 

6
 
6
 
5

 
4
 
4
 

3
 
3
 
5

__
2
 
2
 

__
4
 
5
 
2

 

AUGUST

590
566
558
558
571

562
720
1060
2110
1640

1140
925
820
755
715

665
625
615
605
600

590
566
540
523
515

507
495
486
495
495
495

22109

2
 
 
1
 

 
 
12
26
21

 
5
 
 

1

 
 

1
 
1

__
 

1
 
1

_
1
 
1
 
 

-

Tons 
per 
day

77
65
99

200
140

61
50
61
52
49

37
35
32
31
23

22
21
21
28
33

26
13
13
12
12

18
23
30
31
19
12

1346

3
2
2
2
2

2
12

S 36
146
93

34
12

364

JUNE

Mean 
dis­ 

charge
(cfs)

2260
2260
2290
2190
2010

1940
1950
I960
2050
2110

2040
1960
1940
1830
1740

1730
1730
1720
1720
1720

1650
1590
1570
1530
1440

1370
1300
1240
1210
1200
 

53310

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

 
2

--
3
 

2
 
4

 »
3

 

2
 
2
 

 
2
 
6
 

4
 
 
5
 

3
 
 
3

- 
 

 

Tons 
per 
day

12
12
12
16
11

10
11
21
22
17

11
11
10
10
9

9
9

14
26
23

16
17
17
21
16

11
11
10
10
13
 

424

SEPTEMBER

466
470
467
464
464

460
460
457
457
454

454
457
454
433
442

448
445
442
439
439

448
492
531
470
467

446
442
591
690
635
 

14308

1
 
 
1
 

 
1
 
1
 

__
1
 
1
 

 
2
   
 
1

 
1
 

1
 

1
 
11
 
6
 

 

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
1
1
1

1
1
1
1
1

1
1

S 19
30
14
 

92

S Computed by subdividing day.
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PACIFIC SLOPE BASINS IK CALIFORNIA

MISCELLANEOUS ANALYSES OF STREAMS IN PACIFIC SLOPE BASINS IN CALIFORNIA

Periodic determinations of suspended-sediment discharge, water year 
October 1961 to September 1962

Date Time 
(24 hr)

Water 
tem­ 
per­ 
ature (°F)

SACRAMENTO RI 

11-3914. LITTLE LAST CHANCI

1105 
1105 
0925

42 
49 
53

Discharge 
(cfe)

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

Discharge 
(tons per day)

PER BASIN 

3 CREEK NEAR CHILCOOT

6.3 
103 
135

6 
29 
48

0.1 
8.1 

17

11-3935. MIDDLE FORK FEATHER RIVER BELOW SLOAT

Mar 1.... ....... ..............

0830
435

ECO

EEL RIVER BASIN 

11-4744. BULLS CREEK NEAR COVELO

Mar 21. . .
_

237
.7

t Less than 0.05 ton.



MI
SC

EL
LA

NE
OU

S 
AN

AL
YS

ES
 
OF
 
ST
RE
AM
S 

IN
 
PA

CI
FI

C 
SL
OP
E 

BA
SI
NS
 
IN

 
C
A
L
I
F
O
R
N
I
A
 
C
o
n
t
i
n
u
e
d

Pe
ri

od
ic

 
de
te
rm
in
at
io
ns
 
of
 
su
sp
en
de
d-
se
di
me
nt
 
di

sc
ha

rg
e 

an
d 
pa

rt
ic

le
-s

iz
e 

an
al
ys
es
, 

wa
te
r 

ye
ar
 
Oc

to
be

r 
19

61
 
to

 
Se

pt
em

be
r 

19
62
 

(M
et

ho
ds

 o
f 
an

al
ys

is
: 
B,

 b
ot

to
m 
wi
th
dr
aw
al
 t
ub
e;
 C
, 

ch
em
ic
al
ly
 d
is
pe
rs
ed
; 
D,

 d
ec
an
ta
ti
on
; 
N,

 i
n 
na
ti
ve
 w
at

er
;

D
at

e 
of

 c
ol

le
ct

io
n

T
im

e 
(2

4 
ho

ur
)

Sa
m

p­
 

lin
g 

po
in

t

W
at

er
 

te
m

­ 
pe

r­
 

at
ur

e 
C

D

D
is

ch
ar

ge
 

(c
fs

)

Se
di

m
en

t 
co

nc
en

­ 
tr

at
io

n 
(p

pm
)

Se
di

m
en

t 
di

sc
ha

rg
e 

(t
on

s 
pe

r 
da

y)

Su
sp

en
de

d 
se

di
m

en
t

P
er

ce
nt

 f
in

er
 t

ha
n 

si
ze

 i
nd

ic
at

ed
, 

in
 m

il
li

m
et

er
s

0.
 0

02
 JO

. 0
04

 [ 
0.

 0
08

 1 
0.

 0
16

 1 
0.

 0
31

 1 
0.

 0
62

 1 
0.

12
5 

[ 0
.2

50
 J

O.
 5

00
 1 

1.
00

0 
|2

.0
00

M
et

ho
d 

of
 

an
al

ys
is

SA
NT
A 

CL
AR

A 
RI
VE
R 
BA

SI
N 

11
-1

08
0.

85
. 

CA
ST

AI
C 

CR
EE

K 
NE
AR
 
CA
ST
AI
C

Fe
b.
 
12
, 

19
62
..
..
..

M
a
y
 
17
. 
..

..
..

..
..

..

11
25

08
25

55 57

42
0

e 
5

2,
65
0

18
6

3,
01

0 2.
5

22
28

37
56

73
82

86
89

96
96

96
SP

WC

11
-1

13
0.

 
SE
SP
E 

CR
EE

K 
NE
AR
 
FI

LL
MO

RE

Be
e.
 
6,

 
19

61
..

..
. 
7.

Ma
y 

16
. 
..

..
..

..
..

..

OS
lO

15
10

49 _ 64 58

46
 

"

e 
45

91

4

11

.5

  

 45 38  

 98  

 73  

  

  

--  

 YP
WC

VP
WC

VP
WC

VP
WC

 _ _ --  



SA
LI
NA
S 

RI
VE

R 
BA
SI
N 

11
-1
51
8.
7.
 
AR

RO
TO

 
SE
CO
 N
EA
R 
GR
EE
NF
IE
LD

Se
pt
. 

30
. 
..
..
..
..
..

e 
Es

ti
ma

te
d,

 
t 

Le
ss

 
th
an
 
0.

05
 
t

18
15

jn

43 48 57 70
2.

1
12

34 16

.1

d 
Da

il
y 

me
an
 
di
sc
ha
rg
e



M
IS

C
EL

LA
N

EO
U

S 
A

N
A

LY
SE

S 
O

F 
ST

R
EA

M
S 

IN
 P

A
C

IF
IC

 
SL

O
PE

 B
A

SI
N

S 
IN

 
C

A
L

IF
O

R
N

IA
 C

o
n
ti

n
u
ed

P
e
ri

o
d

ic
 
d

e
te

rm
in

a
ti

o
n

s 
o
f 

su
sp

en
d

ed
-s

ed
im

en
t 

d
is

c
h
a
rg

e
 

an
d
 
p
a
rt

ic
le

-s
iz

e
 
a
n
a
ly

se
s,

 
w

a
te

r 
y
e
a
r 

O
ct

o
b

er
 

19
61

 
to

 
S

ep
te

m
b
er

 
1

9
6

2
 C

o
n

ti
n

u
e
d

(M
et

ho
ds

 o
f 

an
al

ys
is

: 
B

, 
bo

tto
m

 w
ith

dr
aw

al
 t

ub
e;

 C
, 

ch
em

ic
al

ly
 d

is
pe

rs
ed

; 
D

, 
de

ca
nt

at
io

n;
 N

, 
In

 n
at

iv
e 

w
at

er
; 

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

P
, 

pi
pe

t; 
S,

 s
ie

ve
; 

V
, 

vi
su

al
 a

cc
um

ul
at

io
n 

tu
be

; 
W

, 
In

 d
is

ti
ll

ed
 w

a
te

r)
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

D
at

e 
of

 c
ol

le
ct

io
n

T
im

e 
(2

4 
ho

ur
)

Sa
m

p­
 

lin
g 

po
in

t

W
at

er
 

te
m

­ 
pe

r­
 

at
ur

e
D

is
ch

ar
ge

 
(c

fs
)

Se
di

m
en

t 
co

nc
en

­ 
tr

at
io

n 
(p

pm
)

Se
di

m
en

t
di

sc
ha

rg
e

(t
on

s 
pe

r 
da

y)

Su
sp

en
de

d 
se

di
m

en
t

P
er

ce
nt

 f
in

er
 t

ha
n 

si
ze

 I
nd

ic
at

ed
, 

In
 m

il
li

m
et

er
s

0.
00

2 
0.

00
4 

0.
00

8 
0.

01
6 

0.
03

1 
0.

06
2 

0.
12

5 
0.

25
0 

[o
. 5

00
 1

1.
 O

OP
 1

2.
00

0

M
et

ho
d

of
 

an
al

ys
is

SA
N

 
FR

A
N

C
IS

Q
U

IT
O

 C
R

EE
K

 B
A

SI
N

 

1
1

-1
6

4
5

. 
SA

N
 

FR
A

N
C

IS
Q

U
IT

O
 C

R
EE

K
 A

T 
ST

A
N

FO
R

D
 

U
N

IV
E

R
SI

T
Y

Ma
r,

 
3.

. 
..

..
..

..

Ma
y 

8.
..

..
..

..
..

..
.

1
6
4
5

1
2
3
0

1
4
3
0

1
1
5
0

54 4
3 5
0

5
0

6
0

8
5

.
2

3
3
7

5
1

7
7 t

 8
8

 

  

 
  

9
9

98  

 

1
0
0

 

 _ "

G
U

A
D

A
LU

PE
 

R
IV

E
R

 B
A

SI
N

 

1
1
-1

6
9
0
. 

G
U

A
D

A
LD

PE
 

R
IV

E
R

 
A

T 
SA

N
 J

O
SE

Fe
b.
 
14
. 
..

..
..

..
..

.

1
3
0
0

1
4
0
0

1
1
0
0

1
3
0
0

1
5
0
0

1
2
0
0

1
5
0
0

0
9
0
0

1
1
3
0

1
1
3
0

5
7

58 5
6

5
5 58 58 58 59 59 6
0

5
8 5
4

5
5

9
5 5
5

38 12
2
.
0

3
7
6

2
5
5

89
3
5
4

3
1
6

84 61 56 19 23 72 7
2

2
4
2

2
5
1

2
,
0
0
0

1
,
2
0
0 36

5
6
6

7
6
0

7
6
8

1
,
1
0
0

6
5
9

3
5
2

5
7
1

4
5
1

5
3
9

1
2
7

1
1
0

1
1
3

1
1
2

4
6 26 70 39
.2

5
7
5

5
2
3

1
8
5

1
,
0
5
0

5
6
2

2
5
2

1
3
0

74 8
1 6
.
5

6
.
8

2
2 22

_ _ 53 _ _ _ _ _ __ _ _ _
_ _ _  

~_
_

_ 75 _ _ _ _ _ _ _ _ __ . _ _  

_ _ 8
6 __ _ __ _ _ _ 77 _ __ __ _  

_ _
_

9
4  _
_

 . _ __ _ 8
6   .   

_ _ 1
0
0
_ _
_ _ _ __ _ 9
9 __   _  

_ __ _ _  _
 .

 _
 .

__ _
_

1
0
0

  _
 .
 

__  V
P
W
C

  
 > ._     V __  --  --  



Ha
y 

8.
 .
..

..
..

..
..

..

08
00

11
30

10
00

10
00

17
00

10
00

10
00

10
45

54 55 51 52 54 52 52 54 52 52 55 55 54 54 53 53 54 56 58 54 75 68

62
0

58
7

24
2

21
4

14
3 64 61 6.

4
19 5.

5
64 37 25 4.

0
54
8

34
4

16
3

11
6 42 11
9 6.

2
4.
5

2,
48
0

94
5

20
5

20
9

14
9 36 37
7

29 26 12
2

10
3 69 10

92
3

1,
02
0 91 53 52 56
8 4

4,
15
0

1,
50

0
13
4

12
1 58 6.

2

6.
1 .1

1.
5 .4

21 10

4.
7 .1

1,
37
0

94
7 40 17

5.
9

18
.1

t

29   --   __      __ _ _ _ _ _ _ __ --

41 --     __ --     __ __ _ _ _ _ _  

61 72     _     
 > __ _ 68 61 _ _ _  

78 88 --    __   
 -
   _ _ 81 73 _ _ _  

92 97    _ --     _ _ 92 87 _ _ . _ ~

10
0 98 --   -  _  ~  --  __ _ 10
0 99 __ _ __  

10
0

10
0

VP
WC

V    -~ __  -- "   __ __ V _    

P
A
C
H
E
C
O
 C
RE
EK
 B
A
S
I
N
 

11
-1

83
5.

 
WA
LN
UT
 C
RE
EK
 A
T 
W
A
L
N
U
T
 C
RE
EK

No
v.

 
15

, 
19

61
..

..
..

Ma
y 

8.
..
..
..
..
..
..
.

09
15

08
30

47 49 53 61

1.
5

36

4.
0

6

10
1 91

t 1.
0

-- _ _
 B
 

  

  

 __ --

" ~

t 
Le

ss
 
th

an
 
0.
05

 
to

n.



M
IS

C
EL

LA
N

EO
U

S 
A

N
A

LY
SE

S 
O

F 
ST

R
EA

M
S 

IN
 

P
A

C
IF

IC
 

SL
O

PE
 

B
A

SI
N

S 
IN

 
C

A
L

IF
O

R
N

IA
 C

o
n
ti

n
u
ed

P
er

io
d
ic

 d
et

er
m

in
at

io
n
s 

of
 s

us
pe

nd
ed

-s
ed

im
en

t 
di

sc
ha

rg
e 

an
d 

p
a
rt

ic
le

-s
iz

e
 a

n
al

y
se

s,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
96

1 
to

 S
ep

te
m

be
r 

1
9
6
2
 C

o
n
ti

n
u
ed

 
(M

et
ho

ds
 o

f 
an

al
ys

is
: 

B
, 

bo
tto

m
 w

ith
dr

aw
al

 t
ub

e;
 C

, 
ch

em
ic

al
ly

 d
is

pe
rs

ed
; 

D
, 

de
ca

nt
at

io
n;

 N
, 

in
 n

at
iv

e 
w

at
er

;
P

, 
pi

pe
t; 

S,
 s

ie
ve

; 
V

, 
vi

su
al

 a
cc

um
ul

at
io

n 
tu

be
; 

W
, 

in
 d

is
ti

ll
ed

 w
a
te

r)
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

D
at

e 
of

 c
ol

le
ct

io
n

T
im

e 
(2

4 
ho

ur
)

Sa
m

p­
 

lin
g 

po
in

t

W
at

er
 

te
m

­ 
pe

r­
 

at
ur

e
Di

sc
ha

rg
e 

(c
fs
)

Se
di

m
en

t 
co

nc
en

­ 
tr

at
io

n 
(p

pm
)

Se
di

m
en

t
di

sc
ha

rg
e

(t
on

s 
pe

r 
da

y)

Su
sp

en
de

d 
se

di
m

en
t

P
er

ce
nt

 f
in

er
 t

ha
n 

si
ze

 i
nd

ic
at

ed
, 

in
 m

il
li

m
et

er
s

0.
00

2 
10

.0
04

 ] 
0.

00
8 

| 0
.0

16
10

.0
31

1 
0.

06
21

 0
.1

25
 1

0.
25

0 
[ 0

.5
00

 | 
1.

00
0 

12
. O

OP

M
et

ho
d

of
 

an
al

ys
is

S
A
C
R
A
M
E
N
T
O
 
R
I
V
E
R
 
B
A
S
I
N
 

1
1
-
3
9
1
5
.
 
B
I
G
 
G
R
I
Z
Z
L
Y
 
C
R
E
E
K
 N
E
A
R
 
P
O
R
T
O
L
A

Ju
ly

 
1
2
. 
..
..
..
..
..
.

12
15

67
.4

a 2
t

~
 

_
 _

_ _ _ ~

_ _ _  

1
1
-
4
5
1
7
.
2
.
 
B
E
A
R
 
C
R
E
E
K
 
N
E
A
R
 R
U
M
S
E
Y

Oc
t.
 
30
, 

1
9
6
1
.
.
.
.
.
.

Se
pt

. 
1
3
.
.
.
.
.
.
.
.
.
.
.

1
2
3
0

1
1
3
0

53 71

1
.
7

1
.
1

4 5

t t

  

 ~

~ ~

  

~  

 ~

~ V
P
W
C

V
P
W
C

V
P
W
C

V
P
W
C

 



S
O
N
O
M
A
 
R
I
V
E
R
 B
A
S
I
N
 

1
1
-
4
5
8
5
.
 
S
O
N
O
M
A
 
C
R
E
E
K
 A
T
 B
O
Y
E
S
 
H
O
T
 
S
P
R
I
N
G
S

1
2
2
5

0
9
0
0

1
7
0
0

1
3
0
5

1
5
0
0

1
7
0
0

1
5
0
0

1
0
0
0

1
3
3
0

52 44 4
7
4
7 48 4
8 4
7

4
8 54 54 _ 54 55 5
0 54 54 4
8 56 51 5
0 50 4
8 54 54 55 56 56 6
6

3
8
5
4
0 11
4
.
4

3
.
6

34
9 5
7

4
5 31 26

19
5

14
9

2
2
5

1
2
7

3
,
4
1
0

5
,
2
1
0

6
5
5

88
2

1
,
1
5
0

1
,
6
9
0

1
,
1
5
0

7
1
1

3
2
5

4
4
5

2
0
8

1
6
0

1
4
2 74 61 76 64 58 2
7

12
3 2 3 3

1
1
4 4 2 2 6
92 31

4
8
6 8

1
,
7
5
0

1
,
8
6
0

1
6
3

6
5
0

28
9

9
0
1

7
3
4

3
1
8 52 62 16 11
8 4 2 8 7 5 4

12
.3 .1

t t
1
0
7

.6 .2 .2 .4
48 12

2
9
5 2
.
7

1
6
,
1
0
0

2
6
,
2
0
0

2
8
8

1
,
5
5
0

8
9
7

4
,
1
1
0

2
,
2
8
0

6
1
0
4
6 74 9
.
0

4
.
8

3
.
1 .8 .3

1
.
6

1
.
2 .8 .3

29

 _  _ __    __  _  28 32 _ _  _  _   _ __  __  ~

40

__ _ _ _ _  _  _  _  4
3 51 _ __  _  _ __  _ __   __  

61

   __   _.  -_     64 69 __ 57 4
6 4
2 37 41          

  __   ._      8
0 82  73 61 5
5 50 52   __      __ -_  

  
 .
    __       9
0 9
1  
 ,

9
0

8
0 71 67 71   __     __   

__   -_  __       98 9
7  9
7 93 9
1 9
2 94   __      _. -_  

      _.      __  
1
0
0

1
0
0  

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0   __     __   

_ _ _ _ _ _ _ __ _ _ _  V
P
W
C

V
P
W
C

_ V V V V V   ..       - _   

e 
E
s
t
i
m
a
t
e
d
.

t 
L
e
s
s
 
t
h
a
n
 
0
.
0
5
 
t
o
n



M
IS

C
EL

LA
N

EO
U

S 
A

N
A

LY
SE

S 
O

F 
ST

R
EA

M
S 

IN
 P

A
C

IF
IC

 
SL

O
PE

 
B

A
SI

N
S 

IN
 

C
A

L
IF

O
R

N
IA

 C
o
n
ti

n
u
ed

P
er

io
d
ic

 
d
et

er
m

in
at

io
n
s 

of
 s

us
pe

nd
ed

-s
ed

im
en

t 
d
is

ch
ar

g
e 

an
d 

p
a
rt

ic
le

-s
iz

e
 a

n
al

y
se

s,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 
19

61
 

to
 S

ep
te

m
be

r 
1
9
6
2
 C

o
n
ti

n
u
ed

 
(M

et
ho

ds
 o

f 
an

al
ys

is
: 

B
, 

bo
tto

m
 w

ith
dr

aw
al

 t
ub

e;
 C

, 
ch

em
ic

al
ly

 d
is

pe
rs

ed
; 

D
, 

de
ca

nt
at

io
n;

 N
, 

in
 n

at
iv

e 
w

at
er

;
P

, 
pi

pe
t; 

S,
 s

ie
ve

; 
V

, 
vi

su
al

 a
cc

um
ul

at
io

n 
tu

be
; 

W
, 

in
 d

is
ti

ll
ed

 w
a
te

r)
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

D
at

e 
of

 c
ol

le
ct

io
n

T
in

e 
(2

4 
ho

ur
)

Sa
m

p­
 

lin
g 

po
in

t

W
at

er
 

te
m

­ 
pe

r­
 

at
ur

e
D

is
ch

ar
ge

 
(c

fs
)

Se
di

m
en

t 
co

nc
en

­ 
tr

at
io

n 
(p

pm
)

Se
di

m
en

t
di

sc
ha

rg
e

(t
on

s 
pe

r 
da

y)

Su
sp

en
de

d 
se

di
m

en
t

P
er

ce
nt

 f
in

er
 t

ha
n 

si
ze

 i
nd

ic
at

ed
, 

In
 m

il
li

m
et

er
s

0.
00

2 
10

.0
04

 | 
0.

00
8 

| 0
.0

16
10

.0
31

1 
0.

06
21

 0
.1

25
 1

0.
25

0 
10

.5
00

 | 
1.

00
0 

12
. O

OP

M
et

ho
d

of
 

an
al

ys
is

EE
L 

R
IV

E
R

 B
A

SI
N

 

1
1

-4
7

3
1

. 
W

IL
LI

A
M

S 
C

R
EE

K
 N

EA
R

 C
O

V
EL

O

M
ar

 
20

 
..
.

A
p

r.
 
2

4
..

..
..

..
..

..

12
30

18
10

__ 56

d 
64 39

7
1

.5 .7

1
1
-4

7
3
6
. 

SH
O

R
T 

C
R

EE
K

 N
EA

R
 C

O
V

EL
O

Ma
r.
 
21
 

..
..
..

Ju
ly

 2
4.
..
..
..
..
..

.

12
45

16
30

09
00

12
10

10
30

57 74 71

51
6.

2

16
9 18 13 3.

2
1.

3 .2 .5

8 29
1,
52
0

26
2

29
5 2 2 5 2 2 1 2

1.
1 .5

2,
50
0

12
0

20
9

.1 .1

33
52

_  70 87 _ __ _ _  -.
-.

_ __ 79 _ 90 _ __ _    

_  88 96 _ __ __ __ -_  

_  95 __ 10
0 __  ...
.
 _- ~

10
0

__ VP
WC

V . _ _ _ _  "
t 

L
es

s 
th

an
 0

.0
5 

to
n

. 
d 

D
ai

ly
 m

ea
n 

d
is

ch
ar

g
e.



P
A
R
T
 
12

. 
PA

CI
FI

C 
SL
OP
E 

BA
SI

NS
 
IN

 
WA
SH
IN
GT
ON
 
A
N
D
 U
PP
ER
 
CO
LU
MB
IA
 
RI
VE
R 
B
A
S
I
N

WI
LL

AP
A 

RI
VE
R 
B
A
S
I
N
 

12
-1

15
. 

WI
LL

AP
A 

RI
VE
R 

AT
 L

EB
AM
, 

WA
SH
.

L
O
C
A
T
I
O
N
.
 
T
e
m
p
e
r
a
t
u
r
e
 
re
co
rd
er
 
at
 
ga
gi
ng
 
st

at
io

n,
 
0.
5 
mi
le
 w
es
t 

of
 L

eb
am

. 
Pa

ci
fi

c 
Co
un
ty
, 

an
d 

1 
mi
le
 
u
p
s
t
r
e
a
m
 
fr

om
 
Wa

lk
er

 
Cr

ee
k.

DR
AI
NA
GE
 
A
R
E
A
.
 
4
1
.
4
 
sq

ua
re

 
mi

le
s.

RE
CO

RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Ju
ly

 
19
59
 
to

 
Ju

ly
 
19
60
.

Wa
te

r 
te

mp
er

at
ur

es
: 

Ma
rc
h 

19
52

 
to

 
Se

pt
em

be
r 

19
62
.

EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te
mp
er
at
ur
es
: 

Ma
xi
mu
m,
 
67
°F
 
Ju

ly
 
23

, 
24
; 

mi
ni
mu
m,
 
fr

ee
zi

ng
 p

oi
nt
 
Ja
n.
 
21
-2
3.
 

EX
TR
EM
ES
, 

1
9
5
2
-
6
2
.
 
W
a
t
e
r
 
te
mp
er
at
ur
es
: 

Ma
xi
mu
m,
 
72
°F
 
Ju

ly
 
19
. 

20
, 

19
56
; 

mi
ni
mu
m,
 
fr
ee
zi
ng
 p
oi
nt
 
Ja

n.
 
28

-3
0,

 
19
57
, 

Ja
n.

 
21

-2
3,

 
19
62
.

Te
mp
er
at
ur
e 

(°
F)
 
of

 
wa

te
r,

 
w
a
t
e
r
 
ye
ar
 
Oc
to
be
r 

19
61

 
to

 
Se

pt
em

be
r 

19
62

Oc
to

be
r

M
i
n
i
m
u
m
 
..

..
 

N
o
v
e
m
b
e
r
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

 
D
e
c
e
m
b
e
r
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ja
nu
ar
y 

M
a
x
i
m
u
m
 .

..
.

Fe
br
ua
ry
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..
 

M
a
r
c
h
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ap
ri

l 
M
a
x
i
m
u
m
 .

..
.

M
a
y M
i
n
i
m
u
m
 

..
..
 

Ju
ne

 
M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

Ju
ly
 

M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..
 

Au
gu

st
 

M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..
 

Se
pt

em
be

r 
M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

1 52 47
 

43 43 42
 

38 37
 

48 45 54
 

SO 59
 

57 63
 

62 60
 

60

2 52 44 42
 

38 36
 

47 45 55
 

53 58
 

55 62 61 61
 

60

3 52 45 38 37
 

48 44 52 50 59
 

57 61
 

60 62 61

4 52 45 38 48 42 51
 

49 59
 

59 60
 

59 62 60

5 54 44 50 43 52
 

49 59
 

58 59
 

59 61
 

60

6 52 44 50 4
4 56
 

49 58
 

58 59
 

59 62 60

7 51 46 48 42 58
 

51 62
 

58 59
 

59 62
 

61

8 50 4
6 46 44 58
 

54 62
 

62 60
 

59 60
 

58

9 51 45 4
6 45 55 53 62
 

61 60
 

58 58
 

56

10 SO 41 44 46 45 57
 

51 61
 

60 60
 

59 58
 

57

11 4
9 38 41 4
9 44 57
 

53 62
 

61 62
 

60 58
 

56

12 50 38 41 50 46 57
 

53 62
 

61 62
 

61 56
 

55

13 53 41 51 46 54
 

53 61
 

59 61
 

59 57
 

55

14 53 41 51 45 59
 

53 59
 

58 61
 

59 57
 

57

15 55 41 50 4
6 60
 

57 59
 

57 62 60 57
 

56

D
a
y

16 52 41 51 45 60
 

57 60
 

59 63
 

62 56
 

55

17 49 41 52 48 59
 

58 60
 

59 63
 

62 58
 

55

18 48 40 53 47 58
 

55 59
 

58 62 61 58
 

58

19 48 38 53 45 6
0
 

56 60
 

57 62
 

61 58
 

58

20 46 35 50 47 61
 

58 62 59 63
 

62 59
 

58

21 45 33 50 47 61
 

59 65
 

62 62 60 59
 

58

22 45 32 53 4
9

6
3
 

6
0

66
 

6
3 6
0
 

58 58
 

57

23 46 37 55 48 63
 

61 67
 

64 60
 

59 58
 

57

24 46 39 55 48 63
 

61 67
 

65 62 6
0 57
 

55

25 47 41 4
8 49 62
 

60 66 64 62
 

61 57
 

56

26 49 42 4
8 50 60
 

58 66
 

63 61
 

59 57
 

57

27 48 43 34 47 51 59
 

58 66
 

64 59
 

57 57
 

57

28 47
 

46 43 36 4
6 52 61
 

57 66
 

65 58
 

58 57
 

54

29 45
 

46 42 4
6 50 62 60 66
 

64 61
 

58 54
 

53

30 44
 

47 46 42 4
5 48 60
 

59 65
 

63 61
 

59 56 53

31 46 42 49 64
 

63 60
 

59

Av
er
­

ag
e

49
 

45 43 41 42
 

44 42
 

49 46 58
 

55 62 60 61
 

60 58
 

57



C
H
E
H
A
L
I
S
 
R
I
V
E
R
 
B
A
S
I
N
 

1
2
-
2
5
0
.
 
N
E
W
A
U
K
U
M
 
R
I
V
E
R
 N
E
A
R
 
C
H
E
H
A
L
I
S
,
 
W
A
S
H
.

L
O
C
A
T
I
O
N
.
 
A
t
 
g
a
g
i
n
g
 
s
t
a
t
i
o
n
 
at
 
C
o
u
n
t
y
 
b
r
i
d
g
e
,
 
2
.
5
 
m
i
l
e
s
 
s
o
u
t
h
e
a
s
t
 
of

 
C
h
e
h
a
l
i
s
,
 
L
e
w
i
s
 
C
o
u
n
t
y
,
 
a
n
d
 
3
.
5
 
m
i
l
e
s
 
u
p
s
t
r
e
a
m
 
f
r
o
m
 
m
o
u
t
h
.

D
R
A
I
N
A
G
E
 
A
R
E
A
.
 
1
5
5
 
s
q
u
a
r
e
 
m
i
l
e
s
.

R
E
C
O
R
D
S
 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
:
 

J
u
l
y
 
1
9
6
0
 
to
 
S
e
p
t
e
m
b
e
r
 
19
62
.

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
1
0
, 

1
9
6
1
..
..
.

Ja
n

. 
1
7
, 

1
9
6
2
..
..
.

S
e
p

t.
 
7
..
..
..
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

) 91
 

10
1 

29
3 

46
4 

60
4 

33
6

61
8 

40
6 

11
8 68
 

59
 

39

Si
lic

a 
(S

1Q
.)

17
 

16
 

15
 

15
 

14
 

15 14
 

15
 

15
 

16
 

16
 

17

Ir
on

 
(F

e)

0
.0

9
 

.2
1

 
.0

8

.2
4

.3
1

 
.2

7
 

.3
1

 
.1

0
 

.1
5

 
.1

7

C
al

­ 
ci

um
 

(C
a)

10
 8
.0

 
5

.5
 

5
.0

 
5

.0
 

6
.0

4
.5

 
5

.5
 

7
.5

 
8
.0

 
9
.0

 
10

C
he

m
ic

al
 

a
n

a
ly

se
s 

. 
j

M
ag

­ 
ne

­ 
si

um
 

(M
g) 1
.9

 
1

.4
 

1
.1

 
1

.1
 

.7
 

.8

1
.1

 
.9

 
1

.4
 

1
.8

 
1

.5
 

1
.6

So
di

um
 

(N
a) 6

.3
 

4
.7

 
3
.6

 
3
.4

 
3
.1

 
3
.7

4
.0

 
3

.6
 

4
.7

 
5

.4
 

5
.5

 
5

.9

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.7

 
.4

 
.2

 
.5

 
.6

 
.4 .6

 
.5

 
.5

 
.6

 
.6

 
.6

n 
pa

rt

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

38
 

33
 

24
 

23
 

21
 

26 23
 

25
 

34
 

38
 

38
 

41

s 
p

er
 
m

il
li

o
i

C
ar

­ 
bo

n-
 

at
e

(c
cg

Su
lf

at
e 

(S
04

) !e .6
 

.0 .4
 

.0
 

.2
 

.4
 

.6
 

.6

i.
 

w
at

er
 

1

C
hl

or
id

e 
(C

l) 10
 6
.5

 
4
.0

 
3
.0

 
3

.2
 

3
.8

3
.2

 
3
.0

 
4

.5
 

6
.0

 
7

.0
 

7
.8

re
ar

F
lu

o-
 

rl
d
e 

(F
)

0
.

D
ct

o
b
er

 
19

61
 

to
 

S
en

t e
m

be
r 

19
62

. tr
at

e 
(N

O
J

0
.1

 
.2

 
.9

 
.7

 
1

.0
 

.7 .8
 

.3
 

.1
 

.1
 

.1
 

..
0

P
h
o
s­

 
p

h
a
te

 
(P

0
4)

0
.0

4
 

.0
6

 
.0

2
 

.0
4

 
.0

4
 

.0
2

.0
5

 
.0

7
 

.0
4

 
.0

5
 

.0
4

 
.0

2

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

at
 

18
0°

C
)

P
ar

ts
 

pe
r 

m
ill

io
n 75

 
61

 
50

 
45

 
45

 
45 46

 
48

 
55

 
61

 
61

 
70

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 33
 

26 18
 

17
 

16
 

18 16
 

17
 

24
 

27
 

29
 

32

N
on

- 
ca

r-
 

bo
n-

 
at

e

OOOOO
O OOOOON

So
- 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

(m
ic

ro
- 

m
ho

s 
at

 
25

"C
) 99

 
76

 
58

 
54

 
49

 
56 50

 
54

 
72

 
82

 
88

 
94

PH .2 .1
 

.9 .1
 

.0 .1
 

.0
 

.5
 

.1
 

.3
 

.2



PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

§2

m ta a c h 41 103
3H I

rf « » -t

Sg Sg |S SS |S |S
^aL^^rJ ^u ^u ^u ^3
£e%§s Ze s| s| s|

(«. S < §



CH
EH
AL
IS
 
RI

VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

12
-3

10
. 

CH
EH

AL
IS

 
RI

VE
R 
AT
 P

OR
TE

R,
 
WA
SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st
at
io
n 

at
 
Co

un
ty

 
Hi
gh
wa
y 

br
id
ge
 
in
 P

or
te
r,
 
Gr
ay
s 

Ha
rb

or
 
Co

un
ty

, 
im

me
di

at
el

y 
u
p
s
t
r
e
a
m
 
fr
om
 m
ou
th
 
of

 
P
o
r
t
e
r
 
Cr

ee
k.

DR
AI

NA
GE

 A
R
E
A
.
 
1
,
2
9
4
 
sq

ua
re

 
mi

le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an

al
ys

es
: 

Ju
ly

 
19
59
 
to
 
Se

pt
em

be
r 

19
62

.
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ju
ly
 
19
59
 
to

 
Se

pt
em

be
r 

19
60

, 
Oc
to
be
r 

19
61

 
to

 
Se

pt
em

be
r 

19
62
.

Se
di
me
nt
 
re

co
rd

s:
 

Oc
to
be
r 

19
61

 
to
 
Se

pt
em

be
r 

19
62

. 
EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi

mu
m,

 
78
°F
 
Ju

ly
 
27

; 
mi

ni
mu

m,
 
35

°F
 
Ja
n.
 
21

, 
23

.
Se

di
me

nt
 
co
nc
en

tr
at
io
ns
: 

Ma
xi

mu
m 

da
il

y,
 
17
0 

pp
m 

Ma
r.

 
25
; 

mi
ni
mu
m 

da
il

y,
 
0 
p
p
m
 o
n 

ma
ny
 
da

ys
 
du
ri
ng
 
Oc
to
be
r 

to
 D

ec
em
be
r.

Se
di

me
nt

 
lo

ad
s:

 
Ma
xi
mu
m 

da
il

y,
 
5,

70
0 

to
ns

 
Ma
r.
 
25
; 

mi
ni
mu
m 

da
il
y,
 
le

ss
 
th

an
 
0.

50
 
to

n 
on
 
ma

ny
 
da
ys
 
du
ri
ng
 
Oc

to
be

r 
to

 
De
ce
mb
er
. 

EX
TR
EM
ES
, 

19
59

-6
0,

 
1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi

mu
m,

 
78

°F
 
Ju
ly
 
27

, 
19
62
; 

mi
ni

mu
m,

 
34

°F
 D

ec
. 

30
, 

19
59
.

Se
di

me
nt

 
co

nc
en

tr
at

io
ns

 
(
1
9
6
1
-
6
2
)
.
 
M
a
x
i
m
u
m
 
da

il
y,

 
17
0 

pp
m 

Ma
r.

 
25

, 
19

62
; 

mi
ni

mu
m 

da
il

y,
 
0 
p
p
m
 o

n 
ma
ny
 
da

ys
 
du

ri
ng

 
Oc
to
be
r 

to
 
De
ce
mb
er
 
19

61
.

Se
di

me
nt

 
lo
ad
s 

(
1
9
6
1
-
6
2
)
.
 
M
a
x
i
m
u
m
 d

ai
ly
, 

5,
70

0 
to

ns
 
Ma

r.
 
25
, 

19
62
; 

mi
ni

mu
m 

da
il
y,
 
le

ss
 
th

an
 
0.
50
 
to
n 

on
 m
an
y 

da
ys
 
du

ri
ng

 
Oc
to
be
r 

to
 
De
ce
mb
er
 
19

61
.

Ch
em

ic
al

 
an
al
ys
es
, 

in
 
pa
rt
a 
pe

r 
mi

ll
io

n,
 
wa

te
r 

ye
ar
 
O
c
t
o
b
e
r
 
19

61
 
to

 
Se

pt
em

be
r 

19
62

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
1
7
, 

1
9
6
1
..
..
.

S
e
p

t.
 
5

..
..
..
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

63
3 

1
,0

9
0

 
6

,5
9

0
 

8
,9

9
0
 

2
,7

5
0
 

8
,4

6
0

5
,6

8
0
 

2
,8

1
0
 

57
2 

51
6 

31
5

Si
lic

a 
(S

iQ
.)

16
 

17
 

15
 

15
 

17
 

14 14
 

16
 

17
 

18
 

19

Ir
on

 
(F

e)

0
.1

8

.3
9

.3
3

 
.2

2

C
al

­ 
ci

um
 

(C
a) 7
.0

 
7
.0

 
4
.5

 
5
.0

 
5
.5

 
4
.0

5
.0

 
6
.0

 
7
.5

 
7

.0
 

9
.0

M
ag

­ 
ne

­ 
si

um
 

(M
g) 1
.9

 
2

.4
 

1
.1

 
.9

 
1
.6

 
1
.2 .9

 
1

.5
 

2
.4

 
2
.4

 
2
.3

So
di

um
 

(N
a) 5

.1
 

4
.6

 
3
.6

 
3

.7
 

4
.2

 
3
.7

3
.9

 
4

.4
 

6
.0

 
5
.8

 
6

.7

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.7

 
.6

 
.4

 
.6

 
.4

 
.6 .7

 
.4

 
.7

 
.8

 
1
.0

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

32
 

28
 

18
 

19
 

26
 

17 22
 

29
 

40
 

36 44

C
ar

­ 
bo

n­
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
O

.) 4
.4

 
4
.6

 
4
.4

 
3
.4

 
2

.6
 

3
.0

2
.8

 
2
.2

 
3
.2

 
2

.8
 

1
.8

C
hl

or
id

e 
(C

l) 6
.5

 
4
.5

 
4
.0

 
2

.0
 

3
.8

 
3

.2

3
.2

 
3

.5
 

5
.2

 
5
.2

 
6
.8

F
lu

o
- 

rl
d
e

(P) 0
.

N
i­

 
tr

at
e 

(N
O

J

0
.7

 
1

.3
 

1
.3

 
1
.3

 
.8

 
1
.8

1
.1

 
.5

 
.3

 
.8

 
.5

P
ho

s 
p
h
at

e 
(P

0
4

)

0
.0

9
 

.0
8

 
.0

5
 

.0
5
 

.0
6
 

.0
5

.0
5
 

.0
8
 

.0
9

 
.1

3
 

.1
0

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

at
 

18
0°

C
)

P
ar

ts
 

pe
r 

m
ill

io
n 60

 
56

 
51

 
42

 
53

 
40 48

 
51

 
64

 
66

 
73

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 26
 

28
 

16
 

16
 

20
 

15 1
6
 

21
 

28
 

27
 

32

N
on

- 
ca

r-
 

bo
n-

 
at

e 0 4 1 1 0 1 0 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

Sp
ec

ifi
c 

co
n­

 
du

ct
­ 

an
ce

 
[m

ic
ro

- 
m

ho
s 

at
 

25
°C

) 77
 

72
 

51
 

53
 

63
 

50 53
 

65
 

87
 

85
 

98

PH 7
.1

 
7
.3

 
6
.9

 
6
.7

 
7

.0
 

6
.7

7
.1

 
6
.9

 
7

.2
 

7
.4

 
7
.3



PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

101 III

 »  * * » I

 »  » »  » m  »



QUALITY OF SURFACE WATERS, 1962 

CHEHALIS RIVER BASIN Continued

12-310. CHEHALIS RIVER AT PORTER, WASH. Continued 

Suspended sediment, water year October 1961 to September 1962     

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
 9..
10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­

charge
(Cf8)

327
315
309
303
294

297
300
321
400
493

543
895
1150
1480
1020

777
633
S38
493
453

442
442
764

1490
1620

1590
2590
3150
2360
1740
1350

28879

7290
6400
7520

11200
10900

9130
9000
8990
7910
6760

5640
5170
4680
4300
4160

3990
3780
3680
3460
3180

2770
2530
2490
2460
2610

3380
4190
4450
4120
3710
3390

163440

Suspended sediment

Mean
concen­ 
tration 
(ppm)

4
4
4
4
4

4
4
4
4
4

6
17
17
19
3

0
0
0
0
0

0
0
B

17
7

5
20
25
8
1
0

-

Tons
per 
day

4
3
3
3
3

3
3
3
4

B 5

J 10
B 41
A 53

76
8

T
T
T
T
T

T
T

J 19
J B2
S 32

A 21
A 140
A 210

51
5
T

782

JANUARY

18
17
20
47
26

18
18
16
10
10

8
6
8
8
8

8
8
6
6
4

7
4
6
5
B

11
14
15
8
6
4

~

354
294
406
1420
765

444
437
388
214
1B3

126
84
101
93
90

86 -
82
60
56
34

52
27
40
33
56

100
158
180
89
60
37

6549

NOVEMBER

Mean 
dis­

charge
(cfs)

1170
1090
1100
1040
995

905
845
786
805
1410

2530
3440
2760
2190
1810

1530
1330
1220
1150
1100

1180
3260
9400
6440
4270

3200
2720
2920
4490
5100
~

72186

3140
2880
2710
2570
2470

2340
2500
2750
2850
3260

3650
3620
3590
4510
9360

9920
7470
6330
5520
4810

4240
3770
3650
3520
3150

2850
2620
2530
 
 
 

112580

Suspended sediment

Mean
oncen- 
ration 
(ppm)

0
0
0
0
0

0
0
0
0
6

22
21
9
4
4

4
4
4
4
4

9
40
130
42
20

16
12
12
32
31
--

 

Ton*
per 
day

T
T
T
T
T

T
T
T
T

A 23

J 170
A 195

67
24
20

17
14
13
12
12

S 32
S 399
A 3300
S 767

231

138
88
95

38B
427
 

6432

FEBRUARY

3
3
3
3
3

3
3
3
3
3

3
3
3

13
99

58
23
14
10
9

2
2
2
2
2

2
2
2
 
 
 

 

25
23
22
21
20

19
20
22
23
26

30
29
29

S 174
J 2600

1550
464
239
149
117

23
20
20
19
17

15
14
14
 
 
 

5744

DECEMBER

Mean 
dis­

charge 
(cfs)

7080
7780
5860
4920
5940

6590
5380
4550
3840
3280

2810
2530
2450
2710
2900

3200
7430

13600
13300
13100

16400
19100
20000
18000
18400

17200
13800
11100
10300
9790
8680

282020

2510
2470
2410
2720
4980

8020
8460
7280
6460
5670

5010
4500
4020
3630
3360

3190
3050
2850
2690
2630

2650
3290
4500
6361
12400

15300
12900
9070
7060
5760
4910

170110

Suspended sediment

Mean
concen­ 
tration 
(ppm)

44
37
20
16
25

30
16
5
0
0

0
0
0
0
0

2
56
64
35
37

68
66
34
26
44

29
24
23
23
22
20

-

MARCH

C 1
C 1
C 1

5
27

57
28
17
13

C 9

9
9
9
9
9

9
9
9
9
9

9
9

18
62

170

66
33
23
14
11
7

 

Tons
per
day

841
777
316
213

J 420

A 530
232
61

S 20
J 1300
A 2400

1260
1310

3010
3400
1840
1260
2190

1350
894
689
640
582
469

26004

7
7
7

J 36
J 390

A 1200
640
334
227
138

122
109
98
88
82

78
74
69
65
64

64
80

219
J 1200
A 5700

2730
1150
563
267
171
93

16072

S Computed by subdividing day. 
T Less than 0.50 ton. 
A Computed from partly estimated- 

concentration graph.

B Computed from estimated-cincentration graph. 
C Composite period.
j Computed from partly esti^ated-concentration 

graph and subdividing day.



PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

CHEHALIS RIVER BASIN Continued

12-310. CHEHALIS RIVER AT PORTER, WASH. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

4340
3920
3490
3250
3220

3610
6040
6620
6300
5680

4920
4290
3780
3400
3120

2950
2710
2470
2320
2210

2180
2120
2010
1950
2040

2090
3190
8460
9430
7760
 

120070

654
640
628
616
628

667
674
694
632
596

572
5*8
528
512
508

96
84
73
62
52

34
24
10
92

378

366
354
345
333
330
330

15580

Suspended sediment

Mean
concen- 

(ppm)

2
2
2
2
2

9
34
26
21
16

12
10
10
10
10

10

C 6
22
81
41
22
 

-

JULY

-

Ton.
per 
day

23
21
19
18
17

S 100
S 589

465
357
245

159
116
102
92
84

80
44
40
38
36

35
34
33
32
33

34
S 213

1850
1070
461
 

6440

2
2
2
2
2

2
2
2
2
2

2
1
1
L
1

1
1
1
1

11

11
10
10
10
9

9
9
8
8
8
8

141

MAY

Mean 
dis­

charge 
(cfs)

6400
5710
5250
5010
4510

3990
3590
3300
3240
3290

3000
2780
2790
2810
2610

2450
2270
2120
2020
1930

1830
1790
1850
2000
2030

2160
2110
1930
1600
1700
1590

89860

Suspended sediment

Mean

tration 
(ppm)

15
10
10
8
7

6
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4
4

-

AUGUST

333
342
428
476
588

667
744
880
1140
940

730
616
576
552
516

476
459
452
459
448

442
417
410
396
382

369
357
357
360
?66
366

16044

9
 
 
7
 

5
 
12
 
--

7
 
7
 
8

6
6
6
6
6

6
6
6
6
6

6
6
6
6
6
6

~

Tons
per 
day

259
154
142
108
85

65
39
36
35
36

32
30
30
30
28

26
24
23
22
21

20
19
20
22
22

23
23
21
19
18
17

1449

8
E 8
E 9

9
E 9

9
E 15

29
E 37
E 30

14
E 12

11
E 11

11

8

327

JUNE

Mean 
dis­

charge 
(cfs)

1480
1570
1860
2000
1940

1950
1800
1650
1520
1410

1310
1240
1200
1200
1160

1080
1020
970
920
880

845
806
775
739
708

712
734
762
734
690
 

35665

Suspended sediment

Mean

ration 
(ppm)

4
4
4

 

-

Tons
per 
day

16
17
20
22
21

21
5
4
4
4

4
3
3
3
3

3
3
3
2
2

2
2
2
2
2

2
2
2
2
2
 

183

SEPTEMBER

348
342
339
327
315

309
297
291
288
327

378
410
516
484
452

466
431
396
375
360

357
354
348
348
342

339
351
480
749

1340
~

12459

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
6
5

18
 

 

2
2
2
2
2

2
2
2
2
2

2
2
3
3
2

3
2
2
2
2

2
2
2
2
2

2
2

B 8
A 10
B 65

 

140

Total discharge for year (cfs-days). ................................................... 1,118,893
Total load for year (tons). ............................................................ 70,263

E Estimated.
S Computed by subdividing day.
A Computed from partly estimated-concentration graph.

747-551 O - 64 - 35

B Computed from estimated-concentration
graph. 

C Composite period.



C
H

E
H

A
L

IS
 

R
IV

E
R

 B
A

S
IN

 C
o
n
ti

n
u
ed

 

1
2
-3

1
0
. 

C
H

EH
A

LI
S 

R
IV

E
R

 
A

T 
PO

R
T

E
R

, 
W

A
S

H
. 
C

o
n
ti

n
u
ed

P
ar

ti
cl

e-
si

ze
 

an
al

y
se

s 
of

 
su

sp
en

de
d 

se
di

m
en

t,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
96

1 
to

 S
ep

te
m

be
r 

19
62

 
(M

et
ho

ds
 o

f 
an

al
ys

is
: 

B
, 

bo
tto

m
 w

ith
dr

aw
al

 t
ub

e;
 C

, 
ch

em
ic

al
ly

 d
is

pe
rs

ed
; 

D
, 

de
ca

nt
at

io
n;

 N
, 

in
 n

at
iv

e 
w

at
er

; 
P

, 
pi

pe
t; 

S,
 s

ie
ve

; 
V

, 
vi

su
al

 a
cc

um
ul

at
io

n 
tu

be
; 

W
, 

in
 d

is
ti

ll
ed

 w
at

er
)

D
at

e 
of

 c
ol

le
ct

io
n

A
pr

. 
28

, 
1

9
6

2
..

..
..

T
im

e 
(2

4 
ho

ur
)

18
00

 
18

50

Sa
m

p­
 

lin
g 

po
in

t

W
at

er
 

te
m

­ 
pe

r­
 

at
ur

e 
C

F
)

49

D
is

ch
ar

ge
 

(c
fs

)

1
2
,8

0
0
 

1
0
,3

0
0

Se
di

m
en

t 
co

nc
en

­ 
tr

at
io

n 
(p

pm
) 28

 
73

S
ed

im
en

t 
d

is
ch

ar
g

e 
(t

on
s 

p
er

 d
ay

)

S
u
sp

en
d
ed

 s
ed

im
en

t

P
er

ce
n

t 
fi

n
er

 t
h

an
 s

iz
e 

in
d
ic

at
ed

, 
in

 m
il

li
m

et
er

s

0
.0

0
2

38

0
.0

0
4

41

0
.0

0
8

56

0
.0

1
6

66

0
.0

3
1 78

0
.0

6
2

78
 

82

0
.1

2
5

85
0
.2

5
0

94
0
.5

0
0

98
1.

00
0

10
0

2.
00

0

M
et

ho
d 

of
an

al
ys

is

V BW
C



CH
EH

AL
IS

 
RI

VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

13
-3

25
. 

CL
OQ
UA
LL
UH
 
RI

VE
R 
AT
 
EL
II
A,
 
WA

SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng
 
st

at
io

n 
on

 
Wa
sh
in
gt
on
 H
ig

hw
ay

 
9,

 
0.
5 

mi
le
 
ea

st
 
of

 
El

ma
, 

Gr
ay

s 
Ha
rb
or
 
Co
un
ty
, 

an
d 

1.
8 

mi
le

s 
do
wn
st
re
am
 
fr
om
 W
il

dc
at

 
Cr

ee
k.

DR
AI

NA
GE

 
A
R
E
A
.
 
6
4
.
9
 
sq

ua
re

 m
il

es
.

RE
CO

RD
S 
A
V
A
I
L
A
B
L
E
.
 
O
c
t
o
b
e
r
 
19

61
 
to

 
Se

pt
em

be
r 

19
62

.

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
1
7
, 

1
9
6
1
..
..

.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

) 39
 

85
 

32
8 

59
4 

21
8 

53
6

26
5 

20
2 78
 

51
 

39
 

23

Si
lic

a 
(S

iQ
.)

18
 

17
 

15
 

14
 

15
 

13 14
 

15
 

1
6
 

17
 

18
 

18

Ir
o

n
 

(F
e)

0
.1

0
 

.1
5

.2
1

 
.3

0

C
al

­ 
ci

um
 

(C
a) 7
.0

 
6

.0
 

4
.0

 
4
.0

 
4

.5
 

3
.5

5
.0

 
5

.0
 

6
.0

 
6

.0
 

6
.0

 
7

.0

Ih
em

ic
i

M
ag

­ 
ne

­ 
si

um
 

(M
g) 2
.5

 
2
.3

1
.9

 
1
.4

 
1

.8
 

1
.7

1
.3

 
1
.8

 
2

.0
 

2
.2

 
2
.6

 
2

.3

So
di

um
 

(N
a) 4

.6
 

3
.8

 
3
.0

 
2

.9
 

3
.2

 
2
.9

3
.2

 
3
.3

 
3

.8
 

3
.9

4
.4

 
4

.3

Po
­ 

ta
s­

 
si

um
 

(K
)

0
.6

 
.3

 
.2

 
.5

 
.3

 
.5 .6

 
.5

 
.5

 
.6

 
.7

 
.6

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

CO
,)

34
 

30
 

20
 

18
 

23
 

18 24
 

26
 

31
 

33
 

36
 

36

C
ar

­ 
bo

n­
 

at
e

(c
og

Su
lfa

te
 

(S
O

.) 4
.4

 
4

.0
 

3
.6

 
3

.4
 

2
.2

 
1
.8

2
.0

 
2
.6

 
1

.6
 

2
.8

 
3
.0

 
3

.4

C
hl

or
id

e 
(C

l) 4
.5

 
4
.5

 
3

.2
 

2
.8

 
2
.5

 
2

.8

3
.0

 
2

.8
 

2
.5

 
3
.0

 
3
.5

 
3

.5

F
lu

o
- 

rl
d
e 

(F
)

0
.0

 
.1

 
.1

 
.1

 
.1

 
.1 .1

 
.1

 
.1

 
.0 .1 .0

ic
to

b
e

N
i­

 
tr

a
te

 
(N

O
J

1
.0

 
1

.5
 

2
.1

 
1
.6

 
1
.2

 
2

.5

1
.3

 
.8

 
.5

 
.8

 
1

.0
 

.9

r 
19

6

?h
o

s-
 

p
h
a
te

 
(P

0
4

)

0
.0

4
 

.0
3

 
.0

2
 

.0
3

 
.0

3
 

.0
2

.0
5

 
.0

4
 

.0
5
 

.0
7

 
.1

3
 

.0
5

1 
to

 
S

ep
te

m
b
er

 
19

62

D
is

so
lv

ed
 s

ol
id

s
(r

e
si

d
u

e
 

a
t 

1
8
0
°C

)

F
a
rt

s 
p
e
r 

m
il

li
o

n 63
 

56
 

49
 

47
 

49
 

38 45
 

47
 

49
 

55
 

58
 

59

T
o
n
s 

p
er

 
a
c
re

- 
fo

o
t

To
ns

 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 28
 

24
 

18
 

16
 

18
 

16 18
 

20
 

23
 

24
 

26
 

27

N
on

- 
ca

r-
 

bo
n-

 
at

e 0 0 2 0 0 1 0 0 0 0 0 0

So
- 

dl
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
tio

Sp
ec

ifi
c 

co
n­

 
du

ct
­ 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
"C

) 76
 

71
 

54
 

49
 

55
 

48 54
 

58
 

68
 

69
 

74
 

74

PH 7
.3

 
7

.0
 

6
.9

 
6

.9
 

7
.0

 
6
.8

7
.2

 
7
.0

 
7

.2
 

7
.1

 
7
.2

 
7
.3



SK
OK
OM
IS
H 

RI
VE
R 

BA
SI
N 

12
-6

00
. 

SO
UT
H 

FO
RK
 
SK
OK
OM
IS
H 

RI
VE
R 
N
E
A
R
 P
OT
LA
TC
H,
 
WA
SH
.

L
O
C
A
T
I
O
N
.
 
T
e
m
p
e
r
a
t
u
r
e
 
re

co
rd

er
 
at

 
ga

gi
ng

 
st
at
io
n,
 
1 
mi
le
 u
p
s
t
r
e
a
m
 f
ro
m 

Ro
ck

 
Cr

ee
k,

 
3 
mi
le
s 

do
wn
st
re
am
 
fr
om
 B
ro
wn
 
Cr
ee
k,
 
an
d 

7.
5

mi
le
s 

we
st
 
of
 
Po

tl
at

ch
, 

Ma
so
n 

Co
un
ty
. 

DR
AI

NA
GE

 
A
R
E
A
.
 
6
3
.
4
 
sq
ua
re
 
mi

le
s.

RE
CO

RD
S 
A
V
A
I
L
A
B
L
E
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ha
y 

19
55

 
to

 
Se
pt
em
be
r 

19
62

.
EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te
mp
er
at
ur
es
: 

Ma
xi
mu
m,
 
66
°F
 
Ju
ly
 
24

-2
6;

 
mi

ni
mu

m,
 
33
°F
 
De
c.
 
16
. 

EX
TR
EM
ES
, 

1
9
5
5
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi
mu
m,
 
66

°F
 
Ju

ly
 
22

, 
19
59
, 

Au
g.
 
8,
 
9,
 
19

60
, 

Ju
ly
 
13

, 
19
61
, 

Ju
ly
 
24

-2
6,

 
19

62
;

mi
ni
mu
m,
 
fr

ee
zi

ng
 
po
in
t 

Ma
r.
 
7,

 
19
56
.

Te
mp
er
at
ur
e 

(°
F)

 
of

 
wa

te
r,

 
wa

te
r 

ye
ar

 
Oc

to
be

r 
19

61
 
to

 
Se

pt
em

be
r 

19
62

O
ct

ob
er

M
ax

im
um

 .
..

.

N
ov

em
be

r
M

ax
im

um
 .

..
.

D
ec

em
be

r 
M

ax
im

um
 .

...

Ja
nu

ar
y

M
ax

im
um

 .
..

.
M

in
im

um
 

..
..

M
ax

im
um

 .
..

.

M
ar

ch
 

M
ax

im
um

 .
..

.
M

in
im

um
 

..
..

A
pr

il
M

ax
im

um
 .

..
. 

M
in

im
um

 
...

.
M

ay
 

M
ax

im
um

 .
..

.

Ju
ne

 
M

ax
im

um
 .

..
.

Ju
ly M

ax
im

um
 .

..
.

M
in

im
um

 
..

..
A

ug
us

t
M

ax
im

um
 .

..
.

M
in

im
um

 
..

..
S

ep
te

m
be

r
M

ax
im

um
 .

..
.

M
in

im
um

 
...

.

D
ay

1 54 51 41 40 40 37 45 50 55 5
0

5
9

5f
t

6
0

5
2

2 5
1

4
9

4
2

4
0

4
0 37 4
2 5
0

5
8

4
8 5
8

5
6 5
9

5
3

3 5
1

4
9

<>
0

4
0 3
7

4
4

5
2 5
7

4
9

5
6

5
5

5
9

5
2

4 5
1

4
9

41 4
0

3
6

4
3

4
6

5
3 5
0

5
5

5
1

5
9

5
2

5 51 5
0

41 4
0

3
7

4
4 5
0

5
?

5
0

5
5

5
1

6
0

52

6 5
?

4
9

4
1

4
1 3
8

4
3

5
4

5
4

4
9

5
4

5
1

5
9

5
2

7 5
?

4
8

4
1

4
?

41 3
9

4
2 5
6

5
9

4
9 5
1

5
?

  

8 5
0

4
8

4
1

4
?

41 3
9

4
3 5
1

5
8

51 5
5

51 5
8

5
1

9 5
0

4
9

4
1

4
0

4
?

41 3
8

4
4

5
1

5
7

5
1

5
8 5
0

5
8

5
1

10 4
9

4
8

4
0

3
9

41 4
0

3
9

4
4 5
0

5
7

5
1

6
0

5
?

5
7

5
4

11 4
9

4
8

"9 3
9

4
0

4
0

3
8

4
6 5
5

6
0 5
1

6
0 5
?

5
7

5
1

12 4
9

4
8

3
9

3
9

4
0

4
0

3
9

4
5

5
0

5
7

5
1

5
8

5
1 5
6

5
1

13 5
0

4
8

3
9

3
9

4
0

1
9

3
8

4
8

5
1 5
7

5
1

5
9

5
?

5
3

5
2

14 51 4
8

4
0 3
9

4
0

1
8

3
9

4
7 5
5

5
5

5
1

6
1 5
2

5
4

5
1

15 5
?

4
9

4
1 1
9

1
8

4
0

4
8 5
8

5
5

5
?

6
0

5
?

5
6

5
0

16 5
0

5
0

4
0 3
3

4
0

1
9

4
1

4
8 5
6

6
0

5
2

5
9

5
4

5
6

5
0

17 51 4
9

3
8

4
0

1
9

3
9

4
9 5
7

5
8

51 5
9

5
3

5
7

5
0

18 51 4
8

3
8

3
7

4
0

1
8

4
0

5
1 5
8

5
6

5
2 5
6

5
4

5
8

5
1

19 5
0

4
8 3
9

1
8

1
7

4
1

4
7 5
8

5
9

51 6
1

5
3

5
4

5
3

2
0

4
9

4
6 3
9

3
7

1
7

3
6

4
1

4
5 5
8

6
?

5
?

5
9

5
4

5
7

5
1

21 4
9

4
7

4
1

4
0 1
6

1
6

3
9

3
7

4
7

5
8

6
3

5
3

5
8

5
3 5
4

5
3

2
2

4
8

4
7

4
1

4
0

4
0

1
7

1f
t

4
2

4
0

3
7

4
9 5
8

6
4

5
4

5
9

5
1

5
4

5
2

2
3 4
9

4
7

4
1

4
0

4
0

1
7

1
6

4
1

4
0

3
7

4
9

6
0

6
5

5
6

6
0

5
?

 5
6

5
1

2
4

4
8

4
6

4
1

4
0

1
9

1
7

4
0

3
9

3
7

4
6

6
0

6
6

5
6

6
1 5
3

5
7

5
1

2
5 4
7

4
7

4
0

4
0

4
0

4
0

1
9

3
9

3
8

3
8

4
7 5
6

6
6

5
7

5
9

5
4

5
7

5
1

2
6

4
7

4
6

4
0

4
0

4
0

1
9

3
9

3
7

3
9

4
5

5
2

6
6

5
6

5
9

S
3

5
4

$
2

2
7 4
7

4
6

4
0

4
0

4
0

4
0

3
9

3
8

3
6

3
9

4
3

5
2

5
4 65 56 59 52 55 52

28 47 46 40 4
0

4
0

4
0

1
9

3
8

3
6

3
9

4
3

5
3 57 65 56 58 53 53 50

29
-

47 45 4
1

4
0

4
0

4
0

1
9

 3
9

4
5

5
1

5
9 64 5
6 60 52 50 50

30 47 45 4
1

4
0

4
0

4
0

1
9

3
9

4
3 5
0

5
4

6
4

5
6

6
0

5
2

5
2

4
9

31 47 4
6

 4
0

4
0

4
0

1
9

_ 4
0

 5
0

4
6

6
3

5
6

6
0 5
2

  

A
ve

r­
ag

e

5
0

4
8

4
3

4
2

 

4
0

3
9

4
0

3
9

4
2

4
0

3
9

4
6

4
7

4
4
 

5
4

6
0

5
3

5
8

5
3

5
6

5
1



PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

rt *J Q, rHrH g

« fi 33 S
+J <H

m o o bb o

S < S



NI
SQ

UA
LL

Y 
RI
VE
R 

BA
SI

N 

12
-8

25
. 

NI
SQ

UA
LL

Y 
RI
VE
R 
N
E
A
R
 
NA
TI
ON
AL
, 

WA
SH
.

L
O
C
A
T
I
O
N
.
 
T
e
m
p
e
r
a
t
u
r
e
 
re
co
rd
er
 
at
 
ga
gi
ng

 
st

at
io

n,
 
10
0 

fe
et

 
do

wn
st

re
am

 
fr
om
 r
ai

lr
oa

d 
br
id
ge
, 

1 
mi
le
 
we
st
 
of

 
Na
ti
on
al
, 

Pi
er

ce
Co

un
ty

, 
2.
5 

mi
le
s 

we
st

 
of

 
As

hf
or

d,
 
an
d 

3 
mi

le
s 

up
st
re
am
 
fr
om
 M

in
er
al
 
Cr
ee
k.
 

DR
AI
NA
GE
 
AR
EA
. 
 
1
3
3
 
sq
ua
re
 
mi
le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Oc
to

be
r 

19
51

 
to

 
Se
pt
em
be
r 

19
62

. 
EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te
mp
er
at
ur
es
: 

Ma
xi

mu
m,

 
61

°F
 
Ju

ly
 
21

, 
22

, 
24

, 
27
; 

mi
ni

mu
m,

 
fr

ee
zi

ng
 
po
in
t 

on
 
se
ve
ra
l 

da
ys
 
du

ri
ng

Ja
nu

ar
y 

an
d 

Fe
br
ua
ry
. 

EX
TR
EM
ES
, 

1
9
5
1
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi

mu
m,

 
65

°F
 
Ju

ly
 
13

, 
19
61
; 

mi
ni

mu
m,

 
fr

ee
zi

ng
 
po
in
t 

on
 
ma
ny
 
da
ys
 
du

ri
ng

 w
in
te
r 

mo
nt

hs
.

Te
mp
er
at
ur
e 

(°
F)
 
of

 
wa
te
r,
 
wa

te
r 

ye
ar
 
Oc
to
be
r 

19
61

 
to
 
Se

pt
em

be
r 

19
62

O
ct

ob
er

M
ax

im
um

 .
..

.

N
ov

em
be

r
M

ax
im

um
 .

..
.

M
in

im
um

 
...

.
D

ec
em

be
r

M
ax

im
um

 .
..

.
M

in
im

um
 

...
.

Ja
nu

ar
y

M
ax

im
um

 .
..

.
M

in
im

um
 

..
..

M
ax

im
um

 .
...

M
in

im
um

 
...

. 
M

ar
ch

M
ax

im
um

 .
...

M
in

im
um

 
..

..

A
pr

il

M
in

im
um

 
..

..

M
ax

im
um

 .
..

.

Ju
ne M

ax
im

um
 .

..
.

Ju
ly M

ax
im

um
 .

..
.

A
ug

us
t

M
ax

im
um

 .
..

.
M

in
im

um
 

..
..

S
ep

te
m

be
r

M
ax

im
um

 .
..

.
M

in
im

um
 

..
..

1 4
4

4
0

4
2

4
0 39 38 39 36 38 34 38 53 48 55 4
8

6
0 49

2 41 39 41 40 39 18 40 38 36 34 40 51 53 54 50 58 51

3 41 4
0

41 39 39 18 39 39 34 33 40 47 54 53 50 59

4 42 19 19 39 18 17 40 36 38 34 41 48 50 50 4
7 59

5 43 39 19 38 38 38 39 37 36 37 41 50 48 49 47 59

6 4
4

4
0

38 38 38 17 39 39 4
0 37 39 54 51 4
6

4
7 58

7 45 41 38 36 38 16 40 39 39 37 38 56 58 48 4
6 53

8 4
4

41 38 36 19 18 41 39 39 37 39 53 58 52 4
7 55

9 41 4
0 17 35 18 16 40 39 18 35 4
0 53 54 54 4
8 5f
t

*
?

10 43 4
? 35 33 17 16 40 39 18 35 19 48 57 54 4
9 50

11 42 19 11 33 17 1"
i

41 39 4
0 36 38 54 57 54 4
8 5p

12 41 19 15 33 1f
t

35 41 38 41 34 4
0 50 52 54 51 4
9

13 4
? 19 16 35  S
ft

15 40 39 4
? 34 41 4
9

49 54 4
9 52

14 42 18 17 36 IS 15 40 38 41 35 4
? 55 4
9 54 4
7 5?

15 39 37 37 37 17 15 41 38 44 36 41 58 52  « 49

D
ay 16 18 15 17 34 1f
t

16 41 38 4
? 39 19 54 56  ~
.

4
9

17 18 15 15 34 16 14 4
0 39 45 37 41 56 52  -_ 50

18 39 18 16 35 14 14 41 38 4
4 38 41 56 53   52

19 39 16 17 36 14 1
?

4
0 38 4
4

39 4
? 56 56  _
_ 53

20 36 15 3
7

37 1
?

1
?

4
0 3
7

4
? 38 41 55 59   51 52

21 37 16 17 36 1? 1? 19 35 16 37 42 55 6
1 ~ _
_ 53 52

22 37 16 36 37 1
?

1
? 17 36 41 36 4
? 56 61 -_ .  51 52

23 1
9

17 16 36 1? 1
? 16 3
4 19 3
6

4
1 57 6
0 59 4
8 54 51

24 1
9

IB 1
8

37 11 1
?

15 33 1
9

3
6

4
1 53 61 6
0

4
9 56 4
9

25 1
6

15 17 37 1
4

11 1
5 32 4
?

3
8

4
? 52 6
0 57 4
9 56 50

26 18 16 1
7

3
7 15 1
4 11 32 41 39 4
? 5
0

4
6 6
0 51 4
9 55 52

27 4
0 IB IB 37 17 IS 11 32 4
0

3
6

4
0 52 5
0

6
1 5
7

4
9 5
4

52

28 4
0

4
0 1
9

38 17 IS 1
4

3
3

4
4 36 4
0 SO 56 6
0 40 57 51 51 51

2
9 41 19 3
9 17 IS _  4
6 3
7

4
0 SO 5
7 59 SB 4A f>
]

51

30 41 4
0 3
6 IS _  4
7 37 41 53 53 59 6
0

5
0 56 5
0

31 _ _ 39 36 1« 1A _
_
 4f

t
36 _ 54 4
7  56 60 50  

A
ve

r­
ag

e

41 38 38 37 36 35 39 37 41 37 41 46 4
4 53 56 _
-

_
_ 55 50



PU
YA
LL
UP
 
RI
VE
R 
BA

SI
N 

12
-1

00
5.

 
WH
IT
E 

RI
VE

R 
N
E
A
R
 S

UM
NE

R,
 
WA

SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
br
id
ge
 
on
 
Wa
sh
in
gt
on
 H
ig
hw
ay
 
5,
 
1.

7 
mi
le
s 

up
st
re
am
 
fr
om
 
ga
gi
ng
 
st

at
io

n,
 
2.

8 
mi

le
s 

up
st
re
am
 
fr
om
 W
hi
te
 
Ri
ve
r 
P
o
w
e
r
 P
la
nt
 
ou
tl
et

 
ca
na
l,
 
an
d 

4 
mi

le
s

no
rt

h 
of
 
Su
mn
er
, 

Pi
er
ce
 
Co
un
ty
.

DR
AI

NA
GE

 
A
R
E
A
.
 
4
7
0
 
sq
ua
re
 m

il
es

, 
up
st
re
am
 
fr

om
 
ga
gi
ng
 
st

at
io

n.
 

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
O
c
t
o
b
e
r
 
19

61
 
to
 
Se

pt
em

be
r 

19
62
. 

R
E
M
A
R
K
S
.
 
N
o
 
ap
pr
ec
ia
bl
e 

in
fl

ow
 
be

tw
ee

n 
ga
gi
ng
 
st

at
io

n 
an
d 

sa
mp

li
ng

 p
oi

nt
 
ex
ce
pt
 
du

ri
ng

 p
er
io
ds
 
of

 
he

av
y 

lo
ca

l 
ru

no
ff

.

Ch
em

ic
al

 
an
al
ys
es
, 

in
 
pa
rt
s 

pe
r 

mi
ll

io
n,

 
w
a
t
e
r
 
ye
ar
 
Oc
to
be
r 

19
61

 
to

 
Se

pt
em

be
r 

19
62

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
1
8
, 

1
9
6
1
..
..
.

Ja
n

. 
1
0
, 

1
9
6
2
..
..

.

M
ay

 
7

S
e
p

t.
 
5

..
..
..
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fn

) 69
 

69
 

94
 

1
,1

1
0

 
10

4 
14

3

11
8 

1
,7

1
0

 
2

,0
4

0
 

84
 

61
 

57

S
il

ic
a

(S
1Q

.)

15
 

16
 

18
 

16
 

19
 

17 17
 

1
5
 

13
 

16
 

16
 

13

Ir
on

 
(F

e)

0
.1

9
 

.1
5

.1
0

.1
2

.2
0
 

.1
8

C
al

­ 
ci

um
 

(C
a)

11
 

12
 

12
 6
.5

 
10

 
10 10

 6
.0

 
6

.0
 

9
.0

 
10

 6
.0

M
ag

­ 
ne

­ 
si

um
 

(M
g) 2
.3

 
2

.2
 

2
.1

 
1

.2
 

2
.1

 
2

.6

2
.4

 
1
.1

 
.7

 
2

.4
 

2
.5

 
.8

So
di

um
 

(N
a) 4

.4
 

4
.5

 
4
.5

 
3

.0
 

3
.9

 
4

.2

4
.2

 
3
.0

 
2

.7
 

4
.1

 
4
.5

 
3
.5

P
o­

 
ta

s­
 

si
um

 
(K

)

1
.3

 
1
.0

 
1
.2

 
.7

 
1
.2

 
1

.2

1
.3

 
.6

 
.6

1
.1

 
1
.4

 
.8

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

42
 

40
 

41
 

23
 

36
 

37 40
 

24
 

22
 

39
 

42
 

23

C
ar

­ 
bo

n­
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
O

.)

11
 

12
 

12
 7
.4

 
8
.4

 
10

9
.2

 
5
.8

 
6

.4
 

8
.4

 
10

 7
.4

C
hl

or
id

e
(C

l) 2
.0

 
2

.5
 

3
.0

 
1
.5

 
2

.5
 

2
.8

2
.2

 
1
.5

 
.5

 
2

.0
 

2
.0

 
1
.2

Fl
uo

- 
rl

de
 

(F
)

0
.2 .1

 
.1

 
.1

 
.1

 
.1 .2 .1

 
.1

 
.2

 
.1

 
.1

N
i­

 
tr

at
e 

(N
O

J

0
.2

 
.3

 
.9

 
.9 .4

 
1

.4 .3
 

.2
 

.2 .1
 

.3
 

.0

P
h
o
s­

 
p

h
at

e 
(P

0
4

)

0
.0

9
 

.0
7

 
.2

0
 

.1
2

 
.1

2
 

.0
9

.0
5
 

.0
4

 
.0

6
 

.0
6

 
.1

0
 

.0
6

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

at
 

18
0°

C
)

P
ar

ts
 

pe
r 

m
ill

io
n 71

 
71

 
7
9
 

54
 

70
 

75 73
 

45
 

47
 

66
 

69
 

56

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 37
 

39
 

38
 

21
 

34
 

36 35
 

20
 

18
 

32
 

35
 

18

N
on

- 
ca

r-
 

bo
n-

 
at

e

2 6 5 2 4 6 2 0 0 0 0 0

So
- 

dl
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

m
ic

ro
- 

m
ho

s 
at

 
25

°C
) 98

 
10

1 
10

3 61
 

91
 

97 92
 

56
 

53
 

88
 

93
 

57

PH 7
.5

 
7
.8

 
7

.6
 

7
.0

 
7

.1
 

7
.3

8
.2

 
7

.1
7
.2

 
7
.2

 
7

.5
 

7
.1



D
U
W
A
M
I
S
H
 R
I
V
E
R
 
B
A
S
I
N
 

1
2
-
1
1
3
0
.
 
G
R
E
E
N
 
R
I
V
E
R
 
N
E
A
R
 
A
U
B
U
R
N
,
 
W
A
S
H
.

L
O
C
A
T
I
O
N
.
 
A
t
 
b
r
i
d
g
e
 
o
n
 
S
t
a
t
e
 
H
i
g
h
w
a
y
 
5B
, 

0
.
1
 
m
i
l
e
 
u
p
s
t
r
e
a
m
 
f
r
o
m
 
B
i
g
 
S
o
o
s
 
Cr

ee
k,

 1
.
8
 
m
i
l
e
s
 
e
a
s
t
 
o
f
 
A
u
b
u
r
n
,
 
K
i
n
g
 
C
o
u
n
t
y
,
 
a
n
d
 
2.
1 

m
i
l
e
s
 
u
p
s
t
r
e
a
m
 
f
r
o
m

g
a
g
i
n
g
 
s
t
a
t
i
o
n
.

D
R
A
I
N
A
G
E
 
A
R
E
A
.
 
3
9
9
 
s
q
u
a
r
e
 
m
i
l
e
s
,
 
e
x
c
l
u
d
i
n
g
 
3
.
6
7
 
s
q
u
a
r
e
 
m
i
l
e
s
 
in
 
t
h
e
 
v
i
c
i
n
i
t
y
 
of
 
Y
o
u
n
g
s
 
L
a
k
e
.
 

R
E
C
O
R
D
S
 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
:
 

J
u
l
y
 
1
9
5
9
 
to
 
S
e
p
t
e
m
b
e
r
 
19
62
.

W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

M
a
r
c
h
 
1
9
5
2
 
t
o
 
S
e
p
t
e
m
b
e
r
 
1
9
6
2
.

E
X
T
R
E
M
E
S
,
 
1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

M
a
x
i
m
u
m
,
 
7
1
°
F
 
J
u
l
y
 
23
, 

2
6
-
2
9
;
 
m
i
n
i
m
u
m
,
 
3
5
°
F
 
Ja

n.
 
1
9
-
2
3
,
 
Fe

b.
 
26

, 
27

. 
E
X
T
R
E
M
E
S
,
 
1
9
5
2
-
6
2
.
 
W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

M
a
x
i
m
u
m
,
 
7
5
°
F
 
J
u
l
y
 
28
, 

19
58
; 

m
i
n
i
m
u
m
,
 
3
3
°
F
 
Fe

b.
 
16
, 

17
, 

19
56
. 

R
E
M
A
R
K
S
.
 
M
i
n
o
r
 
i
n
f
l
o
w
 
b
e
t
w
e
e
n
 
s
a
m
p
l
i
n
g
 
p
o
i
n
t
 
a
n
d
 
g
a
g
i
n
g
 
s
t
a
t
i
o
n
 
e
x
c
e
p
t
 
d
u
r
i
n
g
 
p
e
r
i
o
d
s
 
of
 
h
e
a
v
y
 
l
o
c
a
l
 
r
u
n
o
f
f
.

C
he

m
ic

al
 

an
al

y
se

s,
 

in
 p

a
rt

s 
p
er

 m
il

li
o
n
, 

w
at

er
 y

ea
r 

O
ct

o
b

er
 

19
61

 
to

 
S

ep
te

m
be

r 
19

62

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
18

, 
1
9
6
1
..

..
.

Ja
n

. 
10

, 
1
9
6
2
..

..
.

S
ep

t.
 
5

..
..

..
..

..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

45
0 

61
8 

86
1 

3
,8

5
0
 

1
,6

0
0

 
79

3

82
8 

77
2 

1
,1

6
0

 
56

4 
38

0 
36

0

S
il

ic
a 

(8
1Q

J

13
 

13
 

14
 

13
 

13
 

13 14
 

13
 

13
 

13
 

13
 

14

Ir
on

 
(F

e)  

0
.1

0

.1
2 

.0
4
 

.0
5

C
al

­ 
ci

um
 

(C
a) 8
.0

 
7

.0
 

6
.0

 
5
.0

 
5
.0

 
7
.0

8
.0

 
6
.0

 
5
.5

 
7

.0
 

9
.0

 
9
.0

M
ag

­ 
ne

­ 
si

um
 

(M
g) 1
.4

 
1
.1

 
1
.5

 
.7

 
.9

 
2
.0

1
.3

 
1
.2

 
1

.2
 

1
.5

 
1
.4

 
1

.5

So
di

um
 

(N
a) 4

.2
 

3
.5

 
3
.1

 
2
.5

 
2
.7

 
4
.0

3
.7

 
3
.2

 
3
.0

 
3
.7

 
4
.2

 
4
.5

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.

1
  

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

35
 

29
 

27
 

22
 

22
 

34 34
 

28
 

27
 

32
 

38
 

39

C
ar

­ 
bo

n­
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
O

*) 4
.4

 
3
.8

 
4

.4
 

2
.0

 
3
.0

 
4
.4

4
.4

 
4

.0
 

2
.0

 
3
.8

 
4
.6

 
5
.0

C
hl

or
id

e 
(C

l)

.0
 

.0
 

.5
 

.2
 

.2
 

.0 .5
 

.2
 

.0
 

.5
 

.8
 

.8

F
lu

o-
 

ri
d

e 
(P

)

0
.

N
i­

 
tr

at
e 

(N
O

J

0
.4

 
1
.0

 
.7

 
.5

 
.0

 
1
.1

1
.1

 
.4 .1

 
.2

 
.3 .1

P
ho

s­
 

p
h
at

e 
(P

0
4

)

0
.0

7
 

.1
3 

.0
2

 
.0

1 
.0

3
 

.0
4

.0
3 

.0
2 

.0
3 

.0
2 

.0
2

 
.0

2

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

a
t 

18
0°

C
)

P
ar

ts
 

p
er

 
m

il
li

on 53
 

46
 

49
 

37
 

44
 

51 53
 

44
 

40
 

49
 

57
 

61

T
on

s 
p

er
 

ac
re

- 
fo

ot

T
on

s 
p

er
 

da
y

H
ar

dn
es

s 
as

 C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
n

e­
 

si
um 26

 
22

 
21

 
16

 
16

 
26 25

 
20

 
18

 
24

 
28

 
28

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 0 0 0 0 0 0 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
) 71

 
64

 
60

 
45

 
47

 
72 71

 
57

 
52

 
66

 
77

 
79

PH 7
.2

 
6

.8
 

7
.1

 
7

.0
 

.2
 

.3 .4
 

.6
 

.1
 

.2
 

.3
 

.4



DU
WA

MI
SH

 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

12
-1

13
0.

 
GR
EE
N 

RI
VE

R 
N
E
A
R
 A
UB
UR
N,
 
W
A
S
H
.
 
C
o
n
t
i
n
u
e
d
 

Te
mp
er
at
ur
e 

(°
F)

 
of

 
wa
te
r,
 
wa
te
r 

ye
ar
 
Oc
to
be
r 

19
61

 
to

 
Se

pt
em

be
r 

19
62

Oc
to

be
r 

M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

 
N
o
v
e
m
b
e
r
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

 
D
e
c
e
m
b
e
r

M
i
n
i
m
u
m
 

..
..

Ja
nu

ar
y 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 
..

..
 

Fe
br
ua
ry
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..
 

M
a
r
c
h
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ap
ri

l 
M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

 
M
a
y
 

M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

 
Ju

ne M
i
n
i
m
u
m
 

..
..

Ju
ly

 
M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

 
Au

gu
st

 
M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 
..

..
 

Se
pt

em
be

r

M
i
n
i
m
u
m
 

..
..

1 55
 

52 45 44 45 41
 

37 3
7 5
0
 

4
7 4
7
 

4
7 51 6
0
 

56 6
6 6
3 59

2 5
5
 

52 4
4

4
3

4
4

4
2
 

3
8
3
7

4
7
 

4
3

4
8
 

4
7 5
4

6
2 5
4

6
3 61 59

3 5
4
 

52 4
4 3
8
3
8

4
8
 

4
6 5
0
 

4
8 5
0

6
4
 

55 6
3
6
1 58

4 54
 

52 4
4 3
9
3
8

4
8
 

4
8 52
 

4
6 4
9 63
 

5
8

61 59 58

5 54
 

53 4
4

4
0
3
9 50
 

48 52
 

49 4
9 59
 

57 59 58 58

6 54
 

53 43 4
4

4
0 5
0
 

5
0 50
 

4
8 4
9 58
 

56 5
9 58 58

7 53
 

52 43 41 50
 

45 51
 

46 51 65
 

56 61 59 60

8 52
 

48 41 4
5
 

4
4

4
9
 

4
6 52 6
5
 

59 6
4 57

9 52 50 40 4
4
 

4
4 51
 

4
6 51 6
5
 

59 6
4 5
7

10 52
 

51 38 4
5
 

4
4 51
 

4
9 51 6
0
 

58 6
6 5
9

a 51
 

5
0

3
8 4
0

4
5

4
4 4
9
 

4
7

4
9

6
3
 

5
6

6
7 5
7

12 50 50 38 4
0

4
7 4
4 4
7

4
6 50 63
 

58 6
7 56

13 54
 

50 38 4
0 5
0
 

4
7

4
8
 

4
6 5
0

59
 

5
7

6
6 5
8

14 5
7
 

54 4
0 4
0 5
1
 

5
0

4
8
 

4
8 51 6
2 57 6
7 5
8

15 58
 

54 4
0 4
0

5
0
 

4
8 4
9
 

4
8 55 6
1
 

58 6
8 5
6

D
a
y 16 56
 

54 40 40 4
9
 

4
6 55
 

4
8 5
7

6
4
 

5
7

6
8 5
6

17 5
4
 

5
1

4
0
 

4
0 4
0 51
 

4
8 5
5
 

51 5
6

63 59 5
6

18 51
 

4
8

4
0
 

4(
1

3
9 50
 

49 52 50 55 62
 

57 57

19 4
9
 

4
8

4
0
 

3
9

3
5

5
0
 

4
8 51
 

50 55 6
5
 

56 59

20 4
9
 

4
7

4
2 35 3
5

4
9
 

4
5 50
 

50 56 6
7
 

58 5
9

21 4
7
 

4
6

4
1 15 3
5

4
7
 

4
5 5
4
 

5
0 5
7

6
8

6
0 58

22 4
6
 

4
6

4
1
 

3
5
3
5

4
1 5
0
 

4
6 5
4
 

5
0

5
8

7
0
 

6
1 5
7

23 4
8

4
6

41 3
6 35 3
8 5
1
 

4
8 50
 

50 58 71
 

62 57

24 4
7
 

4
5

4
1 3
R 3
6

3
7 51
 

49 50
 

50 60 70
 

63 55

25 4
7
 

4
7

4
2
 

4
0 38 3
6 5
0
 

4
8 5
0
 

5
0

5
8 7
0
 

6
4 57

2
6

4
7
 

4
7

4
2
 

4
0 4
0

3
5

5
0
 

4
8 51 50 5
8

7
1
 

6
4 5
8

27 4
7
 

4
7

4
2
 

4] 4
0
 

3
7

35 4
8
 

4
7 5
6
 

51 5
7

71
 

6
4 57

2
8 4
7

4
7

4
2
 

41 4
1
 

3
7 3
7

4
7
 

4
5 5
6
 

53 5
7

71
 

65 5
8

5
5

29 4
7
 

4
5

4
3

4
5

41 4
1

 4
9
 

4
5 5
4
 

5
0 5
8

7
1
 

6
5 5
8

5
5

30 4
6
 

4
5

4
4

4
5
 

41 4
1

4
9
 

4
5 5
4
 

5
0 5
7

7
0
 

6
4 58 5
4

31 4
5
 

4
4

4
2
 

41 4
1 5
0

4
5 55
 

51 6
9 6
4

5
9

~

Av
er

­
ag

e

51
 

49 4
3
4
2

4
1 4
0
4
0
 

4
2 4
1
 

4
4

4
2

4
9
 

4
7 5
1
 

4
9 5
4 65
 

59 60 57



DU
WA
MI
SH
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

12
-1

13
4.

 
DU

WA
MI

SH
 
RI
VE
R 
AT
 
TU

EW
IL

A,
 
WA
SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
co
un

ty
 
br

id
ge

 
at
 
Tu

kw
il

a,
 
Ki
ng
 
Co

un
ty

, 
1.

7 
mi
le

s 
we
st
 
of

 
Re
nt
on
, 

an
d 

10
 
mi
le
s 

up
st
re
am
 
fr
om
 m

ou
th
. 

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Ju
ly

 
19
59
 
to
 
Se

pt
em

be
r 

19
62
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ju
ly
 
19

59
 
to
 
Se

pt
em

be
r 

19
62

. 
EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
 D
is

so
lv

ed
 s

ol
id

s:
 

Mi
ni
mu
m,
 
37

 
p
p
m
 A
pr

. 
8-
12
.

Ha
rd
ne
ss
: 

Ma
xi

mu
m,

 
55

 p
p
m
 J

ul
y 

25
-A

ug
. 

19
; 

mi
ni
mu
m,
 
12

 
pp

m 
Ap

r.
 
8-
12
.

Sp
ec

if
ic

 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y,
 
98

2 
mi

cr
om

ho
s 

Ju
ly
 
31

; 
mi
ni
mu
m 

da
il

y,
 
39

 m
ic

ro
mh

os
 
Ap
r.
 
10

.
Wa

te
r 

te
mp
er
at
ur
es
: 

Ma
xi

mu
m,

 
74
°F
 
Ju

ly
 
24
, 

26
, 

27
, 

29
, 

30
; 

mi
ni

mu
m,

 
fr
ee
zi
ng
 
po
in
t 

Ja
n.

 
21

. 
EX
TR
EM
ES
, 

1
9
5
9
 
6
2
.
 
D
i
s
s
o
l
v
e
d
 
so
li
ds
: 

Ma
xi

mu
m 

(1
95

9-
61

),
 
46

4 
p
p
m
 S

ep
t.

 
3,
 
19

59
; 

mi
ni

mu
m,

 
37

 
p
p
m
 A

pr
. 

8-
12

, 
19

62
.

Ha
rd
ne
ss
: 

Ma
xi

mu
m,

 
15
6 
p
p
m
 S
ep

t.
 
21

-2
6,

 
19

61
; 

mi
ni
mu
m,
 
12
 
p
p
m
 A

pr
. 

8-
12
, 

19
62
.

Sp
ec
if
ic
 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y,
 
3,

27
0 

mi
cr

om
ho

s 
Au

g.
 
25

, 
19
61
; 

mi
ni

mu
m 

da
il
y,
 
38

 
mi

cr
om

ho
s 

Se
pt
. 

27
, 

19
59

.
Wa

te
r 

te
mp
er
at
ur

es
: 

Ma
xi

mu
m,

 
75
°F
 
Ju

ly
 
11

, 
19
61
; 

mi
ni

mu
m,

 
fr
ee
zi
ng
 
po
in
t 

Ja
n.
 
21

, 
19

62
. 

R
E
M
A
R
K
S
.
 
R
e
c
o
r
d
s
 
of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 
of
 
da

il
y 

sa
mp
le
s 

av
ai
la
bl
e 

in
 
di

st
ri

ct
 
of
fi
ce
 
at
 
Po
rt
la
nd
, 

Or
eg
. 

No
 
di
sc
ha
rg
e

re
co
rd
s 

av
ai

la
bl

e.

C
he

m
ic

al
 

an
al

y
se

s,
 

in
 
p

a
rt

s 
p
er

 
m

il
li

o
n
, 

w
at

er
 
y
ea

r 
O

ct
o
b
er

 
19

61
 

to
 

S
ep

te
m

be
r 

19
62

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
1
-1

0
, 

1
9
6
1
..

. 
O

ct
. 

1
1

-1
7

..
..

..
..

O
ct

. 
24

-N
ov

. 
1
..
..

N
ov

 
8

 2
2

N
ov

. 
26

-D
ec

. 
6

..
..

D
ec

. 
3
1
- 

Ja
n
. 

5
, 

1
9
6
2
..

..

Ja
n
. 

27
- F

eb
. 

4
..
..

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)
Si

lic
a 

(S
iQ

.)

15 15
 

14 15
 

14
 

16
 

16
 

18 16
 

13
 

17 13
 

16 13
 

15
 

16
 

14
 

14

Ir
on

 
(P

e)

C
al

­ 
ci

um
 

(C
a) 7
.5

8
.0

 
7

.0

8
.0

 
6
.0

 
8
.0

 
8

.0
 

11 10
 5
.5

9
.5

5
.0 9
.5

4
.0

 
7
.0

 
8

.0
 

6
.0

 
6

.0

M
ag

­ 
ne

­ 
si

um
 

(M
g) 1
.9

5
.5

 
1

.8 2
.3

 
.9

 
1

.8
 

2
.0

 
3

.7 3
.5

 
1
.1

2
.9 .9

 
2
.1

1
.1

 
1
.8

 
2
.6

 
1

.4
 

1
.4

So
di

um
 

(N
a) 32

 5
.1

 
8

.9
 

5
.5

 
4
.9 5
.2

 
3

.5
 

4
.5

 
5
.3

 
9

.4

6
.5

 
3
.4

 
6

.0

3
.1

 
5
.3

2
.8

 
4
.3

 
6
.2

 
3

.9
 

4
.1

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.9 .8

 
1

.0 .7
 

.6
 

1
.0

 
.7

 
1

.1

1
.4

 
.8

 
1

.3 .6
 

1
.3 .7

 
.8

 
.8

 
.7

 
.7

B
i-

ca
r-

 
bo

n-
 

at
e 

(H
C

O
J

64
 

34
 

48
 

38
 

32 36
 

23
 

33
 

34
 

48 36
 

20
 

36 21
 

32 20
 

30
 

37
 

27
 

27

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
0«

) 6
.4

6
.0

 
4
.6 5
.6

 
4
.2

 
5
.4

 
6

.4
 

8
.6

13
 6
.4

 
10 4

.2
 

9
.6

3
.2

 
5
.0

 
5
.8

 
3
.8

 
4

.2

C
hl

or
id

e 
(C

l)

a4
8 3

.0
 

a9
.2

 
3
.8

 
3

.2 4
.5

 
2
.2

 
3
.5

 
4
.8

 
al

2 5
.8

 
2
.5

 
5
.0

1
.5

 
3

.5 1
.0

 
3
.0

 
5
.0

 
2

.5
 

3
.0

F
lu

o-
 

rl
d

e 
(P

)

0
.0 .1 .1 .1

 
.1

 
.1

 
.0 .1

 
.1 .0 .1 .1

 
.1 .0

 
.0

 
.0

 
.0 .1

N
i­

 
tr

at
e 

(N
O

J

1
.3

1
.0

 
1
.1 1
.1

 
1

.4
 

1
.1

 
1
.2

 
1

.6

4
.8

 

3
\2 1
.0

 
3
.3 .9

 
1

.4
 

1
.5

 
.8

 
1

.3

P
ho

s­
 

p
h

at
e 

(P
0

4)

0
.1

5

.1
4 

.2
0

.1
3 

.0
8 

.1
1 

.1
0

 
.2

8

.1
6

 
.0

8 
.1

1

.0
7

 
.1

3

.0
4 

.0
8

 
.0

8
 

.0
7 

.1
0

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

a
t 

18
0°

C
)

P
ar

ts
 

p
er

 
m

il
li

on 62 65
 

54 64
 

53
 

63
 

65
 

91 84
 

53
 

78 42
 

81 37
 

58
 

68
 

50
 

55

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 64
 

26
 

39
 

29
 

25 30
 

18
 

28
 

28
 

43 39
 

18
 

36 16
 

32 14
 

25
 

31
 

21
 

20

N
on

- 
ca

r-
 

bo
n-

 
at

e 11
 0 0 0 0 0 0 0 0 4 10
 2 6 0 6 n 0 0 0 0

So
- 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

1.
7 .4 .6 .4 .4 .4

 
.3

 
.4

 
.4

 
.6 .4

 
.4

 
.4 .3

 
.4 '.4

 

.5
 

.4
 

.4

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

29
3 82

 
12

6 88
 

71 84
 

55
 

79
 

85
 

13
3

11
4 58

 
10

4 51
 

96 45
 

73
 

93
 

63
 

63

PH 7
.0

 
7

.0
 

7
.2

 
7
.0

 
7

.4

7
.2

 
6
.9

 
7
.0

 
6
.9

 
6
.9

6
.8

 
6

.8
 

6
.9

6
.9

 
7
.1

7
.0

7
.0

 
7
.1

 
7

.0
 

6
.9



Fe
b.
 
25
-M
ar
. 

20
..

.

Ma
r.
 
31

- 
Ap

r.
 
7.
..

.

Ap
r.

 
24
-M
ay
 
5.

..
..

Ha
y 

17
-J

un
e 

4.
..

..

Ju
ne
 
29
-J
ul
y 

19
..

.

Ju
ly
 
25

-A
ug

. 
19

..
. 

Au
g.
 
20

-S
ep

t.
 
2.

..
 

Se
pt

. 
3-

30
..

..
..

..

Ti
me
-w
ei
gh
te
d

16 15 16 16 14 14 15 16 L5

9.
0

9.
5 

10
6.
5

10
 4.
5

10
 8.
0

6.
0

7.
0

9.
5

10
 

10 12 8.
4

1.
9

2.
9 

2.
5

1.
5

2
.
9

2.
9

1.
0

1.
8

1.
6

2.
4 

2.
9

3.
0

2.
3

6.
8

8.
2 

7.
7

5.
0

8.
2

4.
3

8.
5 

5.
4

3.
8

9.
7 

4.
8

7.
2

9.
2 

9.
8

25
 

11
 

24 10

.9
1.
2 

1.
1 .9

1.
1 .7 .7

1.
1 .8 .6 .6

1.
0

1.
1 

1.
2

1.
4

0.
9

37 42
 

42 29 44
 

18 28 46
 

34 27 50
 

35 40 46
 

47 60
 

53
 

56 41

6.
2

7.
4 

8.
4

5.
8

8.
0 

3.
2

4.
8

7.
0

4.
8

3.
2

3.
6

5.
0

5.
6 

5.
0

5.
4

5.
9

6.
8

8.
0 

6.
8

2.
5

7.
5 

1.
5

2.
8

8.
2 

4.
2

2.
5

al
l 3.

8

6.
5

9.
0 

al
2

a3
8 

al
2 

a3
6 12

,l
|

.1
 

.1 .1 .1 .1 .1 .2
 

.0 .1 .1 .1 .1
 

.1 .1

0.
1

1.
7

2.
0 

1.
8

1.
2

1.
9 .8

1.
0

1.
0 

1.
5 .9 .6 .8

1.
1 .6

1.
4

1.
4

.1
0

.1
1 

.1
4

.0
2

.1
2 

.0
1

.0
9

.1
4 

.1
8

.0
9

.1
1

.1
5

.1
7 

.1
8

.3
1

0.
13

72 82
 

75 53 78
 

37 49 78
 

62 52 93
 

58 66 77
 

85 89 68

30 36
 

35 22 37
 

12 20 37
 

26 19 41
 

25 30 35
 

37 55
 

42
 

52 35

0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 6 0 6 2

.5 .6
 

.6 .5 .6
 

.4 .4 .6
 

.4 .4 .7
 

.4 .6 .7
 

.7
1.
5 .7
 

1.
4

0.
7

96
10
9 

11
2 72

11
6 43 66

11
9 83 60 13
3 76 97 11
6 

12
7

24
8 

14
2 

23
6

12
3

7.
1

7.
1 

7.
1

7.
1

7.
1 

7.
0

6.
9

7.
1 

7.
0

7.
0

7.
1 

7.
0

7.
3

7.
2 

7.
1

7.
1 

7.
0 

7.
2

7.
1

a 
S

a
lt

 w
at

er
 
in

tr
u
si

o
n
.

Te
mp
er
at
ur
e 

(°
F>

 
of
 w

at
er

, 
wa

te
r 

ye
ar
 O

ct
ob

er
 
19
61
 
to
 
Se
pt
em
be
r 

19
62

Mo
nt

h

Oc
to

be
r 

..
..

.
No

ve
mb

er
 .

.
De

ce
mb

er
 .

.

Ja
nu
ar
y 

..
..

.
Fe
br
ua
ry
 .

..
.

Ma
rc

h 
..

..
..

.

Ma
y 

..
..

..
..

..

Au
gu
st
 .
..
..
..

Se
pt
em
be
r 

..

Da
y

1 52 __ 46 42 43 3S 68 65

2 56 48 44 41 46 37 61 64

3 54 46 44 42 46 36 63 63

4 57 45 45 43 45 4
0 62 63

5 57 43 4
4 43 43 43 49 62 66

6 51 4
4

4
3 4
4 43 42 5? 63 67

7 54 45 42 46 44 44  S
O

62 65

8 5? 4A 42 45 45 4
1 61 64

9 53 4
5

4
1 4
4

4
5

4
1 4
5 63 63

10 53 47 38 41 44 43 44 67 62

a 52 46  39 46 43 45 69 62

12 53 46 38 39 47 44 45 68 60

13 52 45 39 39 47 44 51 68 61

14 56 45 40 41 46 46 57 70 62

15 57 43 41 42 45 45 57 69 62

16 56 42 42 42 46 50 49 69 62

17 53 42 4
3 4
1 4
7

4
4 51 6
8 60

18 53 41 4
0

4
0

4
8

4
3 13 65 ~~

19 51 4
?

4
3 38 47 46 49 68 62

20 49 41 4
4 3
4
4
4

4
2

4
A

6
8
"
"

21 48 4
0

4
2 32 43 4
4 50 66 60

22 47 39 44 33 45 45 51 66 60

23 49 42 44 34 43 45 5
4

62 61

24 SO 42 43 38 40 42 54 68 58

25 50 40 41 42 39 42 54 66 62

26 49 39 4
1 4
4 39 48 5^ 65 62

27 49 41 42 43 38 45 51 60 61

28 48 4
4

4
5

4
1 36 46 51 63 38

29 47 45 46 40  4
7 5
?

6
3 59

30 48 45 4
7 41  4
4 51 62 60

31 47 __ 4
4

4
1
 50 __ 66  

Av
er

­ 
ag

e

52 43 43 40 44 44 50 65 62



L
A
K
E
 
W
A
S
H
I
N
G
T
O
N
 
B
A
S
I
N
 

1
2
-
1
1
7
5
.
 
C
E
D
A
R
 
R
I
V
E
R
 N
E
A
R
 
L
A
N
D
S
B
U
R
G
,
 
W
A
S
H
.

LO
CA
TI
ON
. 
Te
mp
er
at
ur
e 

re
co
rd
er
 
at
 g

ag
in
g 

st
at

io
n,

 
2 
mi

le
s 

up
st
re
am
 f

ro
m 
La
nd
sb
ur
g 

an
d 

in
ta
ke
 o
f 

Se
at
tl
e 

mu
ni
ci
pa
l 
wa

te
r-

su
pp

ly
 

sy
st
em
, 

4.
8 

mi
le

s 
ea
st
 
of

 
Ma

pl
e 

Va
ll

ey
, 

Ki
ng
 C

ou
nt
y,
 
5 
mi

le
s 

do
wn

st
re

am
 f

ro
m 
Ta

yl
or

 C
re
ek
, 

an
d 

12
 m

il
es
 
do

wn
st

re
am

 f
ro

m 
Ch

es
te

r 
Mo

rs
e 

La
ke

.
DR
AI
NA
GE
 A
R
E
A
.
 
1
1
7
 
sq
ua
re
 m

il
es

, 
ex
cl
ud
in
g 

Ro
ck

 C
re

ek
 d

ra
in
ag
e 

up
st
re
am
 
fr
om
 W
al
sh
 L

ak
e 

di
ve
rs
io
n.

RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an

al
ys

es
: 

Ju
ly
 
19

59
 
to

 J
ul
y 

19
60

. 
Wa

te
r 

te
mp
er
at
ur
es
: 

Au
gu
st
 1

95
3 

to
 
Se

pt
em
be
r 

19
62

.
EX

TR
EM

ES
, 

19
61
-6
2.
 W
at
er
 
te
mp
er
at
ur
es
: 

Ma
xi

mu
m,

 
59
°F
 
Ju
ly
 
26
-2
9;
 
mi
ni
mu
m,
 
38

°F
 
Ja

n.
 
21

-2
3,

 
Fe

b.
 
1.

EX
TR
EM
ES
, 

19
53
-6
2.
 W
at
er
 
te
mp
er
at
ur
es
: 

Ma
xi

mu
m,

 
67
°F
 
Ju
ly
 
27
-2
8,
 
19

60
, 

Ju
ly

 
13
, 

19
61

; 
mi

ni
mu

m,
 
36
°F
 
Ja

n.
 
30
-F
eb
, 

2,
 
Fe

b.
 
14

-1
7,

 
19
56
,'
Ja
n.
 
23

-2
7,

 
19

57
, 

Ja
n.
 
18

, 
19

, 
19

60
.

Te
mp
er
at
ur
e 

(°
F)
 
of
 w

at
er
, 

wa
te

r 
ye
ar
 O

ct
ob

er
 
19

61
 
to

 
Se
pt
em
be
r 

19
62

Oc
to
be
r 

M
a
x
i
m
u
m
 .

..
.

No
ve

mb
er

 
M
a
x
i
m
u
m
 .

...
Mi

ni
mu

m 
...

. 
De
ce
mb
er
 

M
a
x
i
m
u
m
 .

...
Mi

ni
mu

m 
..
..

Ja
nu

ar
y 

M
a
x
i
m
u
m
 .

...
Mi

ni
mu

m 
..

..
 

Fe
br
ua
ry
 

M
a
x
i
m
u
m
 .

...
Mi

ni
mu

m 
...

. 
Ma

rc
h 

M
a
x
i
m
u
m
 .

...
Mi

ni
mu

m 
...

.

Ap
ri
l 

M
a
x
i
m
u
m
 .

...
Mi

ni
mu

m 
...

. 
M
a
y
 

M
a
x
i
m
u
m
 .

...
Mi
ni
mu
m 

...
. 

Ju
ne
 

M
a
x
i
m
u
m
 .

...
 

Mi
ni

mu
m 

...
.

Ju
ly

 
M
a
x
i
m
u
m
 .

..
.

Au
gu
st
 

M
a
x
i
m
u
m
 .

...

Se
pt
em
be
r 

M
a
x
i
m
u
m
 .

..
. 

Mi
ni
mu
m 

...
.

1 51 50 48 42 39 38
 

41 39 4
6 52
 

48 52 58 55
 

53

2 51 50 48 42 39 39
 

41 39 46 51
 

49 56 56 55 53

3 51 5
0

4
8

4
2 4
1 39 49
 

48 56 56 55
 

53

4 51 50 48 42 42 4
1 4
8
 

4
8 55 55 55 51

5 51 51 42 49
 

48 52 5°
. 

55 55 53

6 51 51 4
3 53
 

48 52 55 55
 

53

7 51 54
 

48 56 55 55
 

53

8 50 52 50 55 56 54
 

52

9 4
9 51 50 55 57 54
 

52

10 49 51
 

49 51 58 54
 

53

11 49 54
 

48 56 58 53
 

52

12 4
9 51
 

50 53 57 52
 

52

13 50 50
 

50 51 58 52
 

52

14 52 55 50 52 58 52
 

52

15 52 55 50 52 58 52 52

D
a
y

16 52 53
 

51 54 57 52
 

52

17 51 52
 

50 53 55 53
 

52

18 50 54
 

50 52 55 53
 

52

19 50 40 39 55 50 56 57 53
 

53

20 39 39 56 50 57 56 53
 

52

21 39 38 56
 

50 57 55 52
 

52

22 38 38 56
 

51 57 55 52
 

52

23 40 38 48 56
 

51 57 57 52
 

52

24 39 39 48 55 51 57 57 52
 

52

25 47 39 39 39 48 53
 

51 58 56 52
 

52

26 4
8 39 39 39 48 53
 

51 59 54 52
 

52

27 4
8 39 39 39 50 54
 

51 59 53 52
 

52

28 48 39 39 39 50 56 50 59 54 52 52

29 48
 

45 42 39 39 43
 

4
6 48 56
 

51 59 55 52
 

52

30 48
 

45 43 31 39 43
 

4
6

4
9 55 51 58 55 52
 

52

31 48 42 42
 

39 39 46 44 50 58 55

Av
er

­
ag

e

50 49
 

46 4
6
 

42 42
 

4
0 40
 

4
1 40
 

4
3 4
2
 

4
6 48 4
7 53
 

50 55 56 S3
 

52



L
A
K
E
 W
AS
HI
NG
TO
N 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

12
-1

26
5.

 
SA
MM
AM
IS
H 

RI
VE
R 
AT
 
BO
TH
EL
L,
 
WA
SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
br
id
ge
 
on
 
St
at
e 
Hi
gh
wa
y 

2 
at
 
Bo

th
el

l,
 
Ki
ng
 
Co
un
ty
, 

0.
1 

mi
le
 
up
st
re
am
 
fr
om
 g
ag

in
g 

st
at

io
n 

an
d 

0.
1 
m
i
l
e
 
do
wn
st
re
am
 
fr

om
 N
or
th
 
Cr

ee
k.

DR
AI

NA
GE

 A
R
E
A
.
 
2
1
2
 
sq

ua
re

 
mi

le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an

al
ys

es
: 

Ju
ly

 
19
59
 
to

 
Se

pt
em

be
r 

19
62

.

C
he

m
ic

al
 
an

al
y
se

s,
 

in
 p

a
rt

s 
p
er

 m
il

li
o

n
, 

w
at

er
 

5

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
18

, 
1
9
6
1
..
..
.

Ja
n

. 
10

, 
1
9
6
2
..
..
.

S
ep

t.
 
5

..
..
..
..
..

.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

12
4 

14
2 

24
3 

66
5 

36
4 

40
8

40
0 

30
2 

19
2 

15
5 

12
3 

10
6

Si
lic

a 
(S

1Q
.)

15
 

17
 

16
 

11
 

10
 8
.9

7
.8

 
9
.2

 
11

 
11

 
11

 
11

Ir
on

 
(F

e)

0
.1

7
 

.4
7

 
.3

4

.3
0
 

.3
2

.4
6

 
.4

5
 

.3
5

C
al

­ 
ci

um
 

(C
a)

10
 9
.0

11 8
.5

 
10

 8
.5

8
.0

 
9

.0
 

9
.0

 
9
.0

 
10

 
10

M
ag

­ 
ne

­ 
si

um
 

(M
g) 4
.3

 
4
.9

 
4
.1

 
3
.1

 
3

.1
 

3
.7

3
.7

 
3
.5

4
.4

 
4
.5

 
4

.2
 

4
.4

So
di

um
 

(N
a) 6

.2
 

5
.7

 
5
.5

 
4
.1

 
4

.9
 

4
.0

4
.7

 
5
.1

 
5
.5

 
5

.8
 

5
.9

 
5

.9

P
o­

 
ta

s­
 

si
um

 
(K

) .4
 

.3
 

.9
 

.2
 

.2
 

.1 .3
 

.2
 

.1
 

.3
2

.1
 

1
.2

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

52
 

50
 

45
 

33
 

43
 

38 41
 

44
 

48
 

50
 

52
 

54

C
ar

­ 
bo

n­
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
0«

) 9
.0

 
9
.0

 
12

 9
.6

 
9

.2
 

9
.0

7
.6

 
8
.8

 
8

.8
 

7
.8

 
8
.8

 
8
.2

C
hl

or
id

e 
(C

l) 3
.2

 
3 

2 
3*

8 

3
.0

 
3
.0

 
2
.8

3
.2

 
2
.5

 
2

.8
 

3
.0

 
3
.0

 
3
.5

e
a
r 

O
ct

o
b

er
 

19
61

 
to

 
S

ep
te

m
be

r 
19

62

F
lu

o-
 

rl
d

e 
(F

)

0
.

N
i­

 
tr

at
e 

(N
O

J

1
.4

 
1

.8
 

3
.1

 
3

.6
 

1
.9

 
3

.3

1
.8

 
1

.5
 

1
.4

 
1

.2
 

1
.0

 
1
.1

P
ho

s­
 

p
h
at

e 
(P

0
4)

0
.1

8
 

.1
4

 
.1

0
 

.0
8 

.0
6

 
.0

8

.0
7

 
.1

0
 

.0
9
 

.1
7 

.1
5
 

.1
6

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

at
 

18
0°

C
)

P
ar

ts
 

p
er

 
m

il
li

on 78
 

83
 

88
 

66
 

71
 

65 68
 

64
 

72
 

73
 

73
 

73

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 43
 

43
 

44
 

34
 

38
 

36 35
 

37
 

40
 

41
 

42
 

43

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 2 8 7 2 5 2 1 1 0 0 0

So
- 

41
ur

n 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

"C
)

11
3 

11
3 

11
6 93
 

10
1 97 96

 
98

 
10

5 
10

9 
11

2 
11

4

pH 7
.1

 
7
.2

 
7
.1

 
6

.9
 

7
.2

 
7

.0

7
.1

 
7
.2

 
7
.3

 
7

.0
 

7
.4

 
7

.1



SN
OH

OM
IS

H 
R
I
V
E
R
 B
AS

IN
 

12
-1

35
0.

 
WA

LL
AC

E 
R
I
V
E
R
 A
T 

GO
LD
 B

AR
, 

WA
SH

.

L
O
C
A
T
I
O
N
.
 
T
e
m
p
e
r
a
t
u
r
e
 
re

co
rd

er
 
at
 
ga
gi
ng
 
st

at
io

n,
 
30

 
fe

et
 
do
wn
st
re
am
 
fr

om
 
hi
gh
wa
y 

br
id
ge
, 

0.
2 

mi
le
 
no
rt
h 

of
 
Go
ld
 
Ba

r,
 
Sn

oh
om

ls
h

Co
un
ty
, 

an
d 

1.
2 

mi
le
s 

up
st
re
am
 
fr

om
 
Ol
ne

y 
Cr

ee
k.

 
DR

AI
NA

GE
 
A
R
E
A
.
 
1
9
.
0
 
sq
ua
re
 
mi

le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ju
ly

 
19

55
 
to

 
Se
pt
em
be
r 

19
62

.
EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi
mu
m,
 
66

°F
 
Ju

ly
 
28

; 
mi

ni
mu

m,
 
35

°F
 
Ja
n.
 
21
, 

Ma
r.

 
2,
 
3.
 

EX
TR
EM
ES
, 

1
9
5
5
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi

mu
m,

 
70

°F
 
Ju

ly
 
29

, 
Au

g.
 
8,
 
9,
 
19
60
, 

Ju
ly

 
13

, 
19
61
; 

mi
ni

mu
m,

 
fr
ee
zi
ng
 
po
in
t 

on
 
se
ve
ra
l

da
ys

 
du
ri
ng
 w
in
te
r 

mo
nt

hs
.

Te
mp
er
at
ur
e 

(°
F)
 
of

 
wa
te
r,
 
w
a
t
e
r
 
ye
ar
 
Oc
to
be
r 

19
61

 
to
 
Se

pt
em

be
r 

19
62

Mo
nt

h

Oc
to
be
r

M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

N
o
v
e
m
b
e
r
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

D
e
c
e
m
b
e
r

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ja
nu

ar
y

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Fe
br
ua
ry

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

M
a
r
c
h

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ap
ri
l 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

M
a
y M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ju
ne M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ju
ly M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Au
gu

st
M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Se
pt

em
be

r
M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

1 49 45 43 4
4

4
4

4
2 4
2

4
1
4
0

3
7 36 4
4

4
1

4
4

4
2 50 4
6

5
0

4
8

5
9 57 56 54

2 51 4
3
4
2 4
4

4
4

4
4

4
2 42 4
1 38 35 4
2

4
2

4
3

4
2

4
9 4
4 5
0

4
9

6
0 5
7

56 5
4

3 52 44 4
3 4
4

4
3

4
2
4
2 4
2

4
1 37 3
5

4
4

4
2

4
3

4
2

4
5
4
3 54 4
8 57 5
6 56 54

4 5
3 43
 

43 4
4

42 4
2
4
2 41 41 37 37 4
4

42 4
4

41 4
6
4
4 53 51 5
6 53 56 54

5 50 43 42 42 4
2

4
3

42 41 4
0

3
8 36 41 4
5

4
3

4
6
4
5 51 50 53 52 57 55

6 49 4
6
 

4
3 4
2

4
2

4
2
4
2 4
0
4
0

4
0
3
7

3
9

4
4

4
4

4
9

4
5 5
0
5
0

5
3 52 57 55

7 47 47 4
6 4
2
4
2

4
2
4
2 4
2
4
0

4
1 39 39 4
6

4
2 52 4
7 55 50 53 52 56 54

8 47 4
6

4
2

4
2

4
2

4
2 4
2

4
1

4
1 39 4
0

4
6

4
5 5
0

4
8 5
6 53 5
4
5
2 5
6

5
3

9 47 4
6 4
2

4
0

4
2

4
1 4
2

4
1 39 38 41 4
5

4
4

48 4
7 55 5
3

5
5 52 57 5
3

10 47 4
6 4
0

39 4
1
4
1 4
2

4
2

39 3
8

4
1

4
5

4
4

4
8

4
6 53 53 5
6 54 5
4 51

11 4
6

4
5 39 3
9

4
1
4
1

4
2

4
1 39 3
8

4
0

4
5

4
5 51 4
6 5
6 52 57 5
4 51 5
0

12 4
8

4
4

4
0 39 41 4
1

4
2

4
2 3
9

37 42 4
7

4
5 50 4
8 55 53 57 56 51 49

13 51 4
4

4
1

4
0

41 4
0 4
2

4
2

4
0

3
8

4
3

4
7

4
6

4
8

4
7 53 52 5
6 55 51 51

14 54 4
5 41 41 4
0
4
0

4
2
4
0

4
1 39 4
3

4
6

4
5 52 47 53 52 57 54 51 51

15 53 43 4
1

4
1

4
0

4
0

4
2
4
0

4
2 4
0

4
1

4
6

4
6 52 4
8 53 52 58 56 52 50

D
a
y 16 53 42 41 39 4
0

4
0

4
2

4
1

4
3 4
1

4
1

4
8

4
6 5
0

4
8 5
4

52 5
8

57 52 50

17 49 42 4
1 39 4
0
3
9

4
3

4
2

4
2 4
1

4
3

4
8

4
7

4
9

4
8 5
4 52 57 5
6

5
4 52

18 47 43 4
1

41 39 37 4
3

4
3

4
2 4
1

4
3

4
7

4
6 5
0

4
8 5
3 52 56 55 55 53

19 4
7

4
3 4
4

4
1

37 36 4
3

4
2

4
3

4
1

4
3

4
6

4
6

5
2

4
8 5
5 52 5
7 55 55 55

20 4
7

4
2 4
2

4
1

3
6 3
6

4
2
4
0

4
2 3
9

4
2

4
6

4
6 53 48 56 5
4 57 57 55 55

21 45 42 4
1
4
0

36 35 4
0 39 39 39 4
2

4
7

4
6 53 48 57 55 57 54 55 54

22 4
4

4
2 4
3

4
1

3
7 3
6

4
0

4
0

4
0 3
9

4
3

4
7

4
6 5
4

4
9 59 5
6

5
4

5
3 54 5
4

23 4
4

4
2

4
2

4
1

38 37 4
0 38 4
0
4
0

4
4

4
6

4
6 55 50 60 57 55 53 54 53

24 45 4
2

4
2

4
2

3
8 3
8

3
8

3
7

4
0 3
9

4
3

4
6

4
5 5
3

53 6
0

5
8

5
7 5
4

5
4 52

25 4
6

4
1 4
2

4
2 38 3
8

3
8

37 4
0 3
9

4
3

4
6

4
5

5
2 50 61 58 57 56 55 53

26 4
6

4
1 4
2

4
0

3
8

38 3
8

3
6

4
1 4
0

4
3

4
7

4
6 5
0

4
8 6
2
5
8

5
6
5
4 55 5
4

27 45 4
2

4
1
4
0

4
0 3
8

3
7
3
6

4
1 4
0

4
1 4
8

4
7 5
0

4
8 6
4 59 5
4

5
3

5
4 53

28 4
5

4
4

4
3

4
1

4
0

4
0

3
7 37 4
2 3
9

4
1

4
8
4
6 53 4
8 6
6

5
9

5
3 52 53 50

29 4
4

4
4

4
2 4
2

4
1 4
0

 _ 4
4
4
0

4
1

4
6

4
5 54 5
1 6
4 5
8

5
4 52 50 50

30 4
4

4
4 4
2

42 4
1
4
0

  44 4
1

4
2

4
7

4
5 52 50 65 58 55 53 52 50

31 4
5
4
4

_ 4
2

4
2

4
0
3
9

  4
5 42 _ 4
8

4
6

  6
5 59 5
6
5
4

  

Av
er
­

ag
e

48 4
6

4
3 4
2

4
1

4
0 4
0

4
1 4
0

4
1 3
9

4
4
 

4
2

4
6

4
5 51 4
8 57 5
4

5
6 5
4

5
4 53



SN
OH

OM
IS

H 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

12
-1

55
5.

 
SN
OH
OH
IS
H 

R
I
V
E
R
 A
T 

SN
OH
OM
IS
H,
 
WA
SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi

ng
 
st
at
io
n 

at
 
br
id
ge
 
on

 
St
at
e 
Hi
gh
wa
y 

1A
 
in

 
Sn

ob
om

is
b,

 
Sn

ob
om

is
h 

Co
un

ty
, 

an
d 

0.
8 

mi
le
 
do
wn
st
re
am
 
fr
om
 P
i
l
c
h
u
c
k
 
Ri

ve
r.

DR
AI

NA
GE

 
A
R
E
A
.
 
1
,
7
1
4
 
sq
ua
re
 
mi

le
s.

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Ju
ly
 
19
59
 
to

 
Se

pt
em

be
r 

19
62

.
Wa

te
r 

te
mp

er
at

ur
es

: 
Ju

ly
 
19

59
 
to

 
Se

pt
em

be
r 

19
61

. 
R
E
M
A
R
K
S
.
 
O
n
l
y
 
di

sc
ha

rg
es

 
ab
ov
e 

10
,0
00
 
el
s 

ar
e 

pu
bl

is
he

d.

C
he

m
ic

al
 

an
al

y
se

s,
 

in
 p

a
rt

s 
p
er

 
m

il
li

o
n
, 

w
at

er
 
j

D
at

e 
of

 
co

lle
ct

io
n

O
ct

 
18

, 
1
9
6
1
..
..
.

Ja
n

 
1

0
, 

1
9
6
2
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

17
,4

00
 

28
,7

00
 

10
,1

00

1
5
,6

0
0
 

11
,2

00

Si
lic

a 
(S

1Q
.)

9
.8

 
6

.5
 

6
.1

 
6
.6

 
6
.8

 
8
.3

6
.6

 
5
.9

 
5

.4
 

5
.1

 
6

.7
 

7
.4

Ir
on

 
(F

e)

0
.2

6

C
al

­ 
ci

um
 

(C
a) 5
.5

 
4
.5

 
4
.0

 
3

.0
 

4
.0

 
5
.5

4
.5

 
4
.0

 
4

.0
 

3
.0

 
5
.5

 
6

.5

M
ag

­ 
ne

­ 
si

um
 

(M
g) 0
.3

 
.3

 
.5

 
.9

 
.8

 
1

.1 .9
 

.3
 

.2
 

.6
 

1
.0

 
.9

So
di

um
 

(N
a) 1

.9
 

1
.5

 
1

.4
 

1
.4

 
1
.5

 
2
.3

1
.8

 
1

.2
 

1
.3

 
1

.2
 

1
.9

 
2
.3

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.5

 
.4

 
.4

 
.5

 
.7

 
.5 .5

 
.3

 
.4

 
.4

 
.6

 
.6

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

19
 

15
 

14
 

12
 

17
 

22 18
 

13
 

16
 

13
 

21
 

26

C
ar

­ 
bo

n-
 

at
e

<c
cg

Su
lf

at
e 

(S
0«

) 3
.6

 
3
.2

 
2

.8
 

3
.0

 
2
.8

 
3
.4

3
.6

 
2

.8
 

2
.4

 
1
.6

 
3
.6

 
3
.2

C
hl

or
id

e 
(C

l) 1
.2

 
1

.2
 

1
.5

 
1

.0
 

1
.0

 
2

.0

1
.2

 
.8

 
.5

 
.2

 
1
.0

 
1
.5

ea
r 

O
ct

o
b

er
 

19
61

 
to

 
S

ep
te

m
be

r 
19

62

F
lu

o-
 

rl
d

e 
(P

)

0
.0 .1

 
.1

 
.1

 
.1

 
.1 .1

 
.1 .0 .1 .0

 
.0

N
i­

 
tr

at
e 

(N
O

J

0
.5

 
.5

 
1

.0
 

1
.3

 
.1

 
1
.3

1
.0

 
.5

 
.2

 
.1

 
.4

 
.2

P
ho

s­
 

p
h

at
e 

(P
0

4)

0
.0

1
 

.0
1

 
.0

0
 

.1
1
 

.0
1

 
.0

1

.0
1

 
.0

2
 

.0
1

 
.0

1
 

.0
2

 
.0

1

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

a
t 

18
0°

C
)

P
ar

ts
 

pe
r 

m
ill

io
n 34

 
27

 
28

 
29

 
31

 
40 32

 
28

 
28

 
22

 
31

 
39

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 14
 

12
 

12
 

11
 

13
 

18 15
 

11
 

11
 

10
 

18
 

20

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 0 0 1 0 0 0 0 0 0 1 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

'C
) 44

 
35

 
32

 
34

 
38

 
52 42

 
31

 
31

 
30

 
44

 
53

pH 7
.0

 
6

.8
 

6
.6

 
6
.8

 
7

.0
 

7
.0

7
.0

 
6

.7
 

6
.9

 
6

.8
 

7
.1

 
7

.1



ST
IL

LA
GU

AM
IS

H 
RI
VE
R 
BA
SI
N 

12
-1

67
7.

 
ST
IL
LA
GU
AM
IS
H 

RI
VE
R 
N
E
A
R
 
SI

LV
AN

A,
 
WA
SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
br
id
ge
 
on

 U
.S

. 
Hi
gh
wa
y 

99
, 

1.
5 

mi
le
s 

ea
st

 
of
 
Si

lv
an

a,
 
Sn

oh
om

is
h 

Co
un

ty
, 
an
d 

7 
mi

le
s 

do
wn
st
re
am
 
fr
om
 
co
nf
lu
 

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Ju
ly

 
19
59
 
to

 
Se
pt
em
be
r 

19
62
. 

R
E
M
A
R
K
S
.
 
N
o
 
di

sc
ha

rg
e 

re
co

rd
s 

av
ai

la
bl

e.

ne
e 

of
 
th
e 

No
rt

h 
an
d 

So
ut

h 
Fo

rk
s.

C
he

m
ic

al
 
an

al
y
se

s,
 

in
 p

a
rt

s 
p
er

 
m

il
li

o
n
, 

w
at

er
 y

ea
r 

O
ct

o
b

er
 

19
61

 
to

 
S

ep
te

m
be

r 
19

62

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
1

8
, 

1
9
6
1
..
..

.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)
Si

lic
a 

(S
iQ

.)

7
.9

 
6
.8

 
5

.3
 

5
.7

 
6

.6
 

8
.4

6
.1

 
5
.4

 
6
.2

5
.8

 
8

.7

Ir
on

 
(F

e)

0
.3

2
 

.1
5

C
al

­ 
ci

um
 

(C
a) 7
.5

 
5

.0
 

4
.0

 
4
.0

 
6
.0

 
7
.0

5
.5

 
5
.0

 
5

.5
 

5
.5

 
9
.0

M
ag

­ 
ne

­ 
si

um
 

(M
g) 1 

2 
1 

6 9 
1 

3 9 
1 

9

1 
2 9 

1 
2 

1 
4 

2 
2

So
di

um
 

(N
a) 1

.8
 

1
.6

 
1
.1

 
1

.4
 

1
.5

 
2
.1

1
.6

 
1

.2
 

1
.5

 
1
.5

 
2
.4

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.5

 
.3

 
.3 .4

 
.7

 
.6 .5

 
.6

 
.5

 
.6

 
.6

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

28
 

22
 

14
 

16
 

22
 

28 22
 

20
 

23
 

25
 

39

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

Su
lfa

te
 

(S
04

) 4
.4

 
3

.6
 

2
.8

 
3

.6
 

3
.2

 
4
.4

3
.6

 
2

.6
 

2
.8

 
2

.4
 

3
.4

C
hl

or
id

e 
(C

l) 1
.5

 
1
.0

 
1
.0

 
1
.2

 
1
.0

 
1
.5 1
.0

 
.8

 
1

.0
 

1
.0

 
2

.0

F
lu

o-
 

rl
d

e (P) 0
.0

 
.0 .1

 
.1 .0

 
.0 .1

 
.1

 
.1 .0

 
.0

N
i­ 

tr
at

e 
(N

O
J

0 
6 9 8 9 7 9 7 3 3 1 0

ph
os

­ 
p

h
at

e 
(P

0
t)

0
.0

2
 

.0
1 

.0
2

 
.0

3 
.0

1 
.0

2

.0
1

 
.0

1 
.0

3 
.0

1 
.0

1

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

a
t 

18
0°

C
)

P
ar

ts
 

p
er

 
m

il
li

on 40
 

38
 

32
 

33
 

39
 

48 31
 

27
 

36
 

34
 

51

To
ns

 
pe

r 
ac

re
- 

fo
ot

To
ns

 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 24
 

19
 

14
 

15
 

18
 

25 18
 

16
 

18
 

19
 

32

N
on

- 
ca

r-
 

bo
n-

 
at

e

0 1 2 2 0 2 0 0 0 0 0

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
tio

Sp
ec

ifi
c 

co
n­

 
du

ct
­ 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
"C

) 58
 

48
 

36
 

40
 

46
 

63 47
 

40
 

47
 

49
 

75

PH 7
.3

 
6
.9

 
6

.8
 

6
.9

 
.1

 
.2 .0

 
.0

 
.1

 
.1

 
7
.3



ST
IL

LA
GU

AM
IS

H 
RI

VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

12
-1
68
5.
 
PI
LC
HU
CK
 C
R
E
E
K
 N
E
A
R
 B

RY
AN
T,
 
WA
SH
.

L
O
C
A
T
I
O
N
.
 
T
e
m
p
e
r
a
t
u
r
e
 
re

co
rd

er
 
at
 
ga
gi
ng

 
st

at
io

n,
 
50

0 
fe

et
 
up
st
re
am
 
fr
om
 h
ig

hw
ay

 
br

id
ge

, 
an
d 

2 
mi
le
s 

no
rt
h 

of
 
Br
ya
nt
, 

Sn
oh

om
is

h
Co
un
ty
.

DR
AI

NA
GE

 
A
R
E
A
.
 
5
2
.
0
 
sq
ua
re
 
mi

le
s.

RE
CO

RD
S 
A
V
A
I
L
A
B
L
E
.
 
W
a
t
e
r
 
te
mp
er
at
ur
es
: 

M
a
r
c
h
 
19
52
 
to

 
Se

pt
em

be
r 

19
62

.
EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi
mu
m,
 
72
°F
 
Ju

ly
 
27

, 
28
; 

mi
ni

mu
m,

 
33
°F
 
Ja
n.
 
19
-2
6.
 

EX
TR
EM
ES
, 

1
9
5
2
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi
mu
m,
 
82
°F
 
Ju
ly
 
28

, 
19
58
; 

mi
ni

mu
m,

 
33
°F
 
Ma

r.
 
7,
 
19
55
, 

Ja
n.

 
20
-2
2,
 
Fe

b.
 
28

-M
ar

. 
4,
 
19

60
,

Ja
n.
 
19
-2
6,
 
19
62
.

Te
mp
er
at
ur
e 

(°
F)
 
of

 
wa

te
r,

 
w
a
t
e
r
 
ye

ar
 
Oc

to
be

r 
19

61
 
to

 
Se

pt
em

be
r 

19
62

O
ct

ob
er

 
M

ax
im

um
 .

...
M

in
im

um
 

...
. 

N
ov

em
be

r

M
in

im
um

 
...

.
D

ec
em

be
r

M
in

im
um

 
...

.

Ja
nu

ar
y

M
in

im
um

 
...

.
F

eb
ru

ar
y

M
in

im
um

 
...

.
M

ar
ch

 
M

ax
im

um
 .

..
.

M
in

im
um

 
...

.

A
pr

il
 

M
ax

im
um

 .
...

M
in

im
um

 
...

. 
M

ay
 

M
ax

im
um

 .
...

M
in

im
um

 
..

..
 

Ju
ne M

in
im

um
 

..
..

Ju
ly M

ax
im

um
 .

..
.

M
in

im
um

 
...

.
A

ug
us

t
M

ax
im

um
 .

..
.

M
in

im
um

 
...

.
S

ep
te

m
be

r
M

ax
im

um
 .

..
.

M
in

im
um

 
...

.

1 50 49 44 42 39 37 34 4
9 6
0 56 6
7

64 6
0

2 50 49 43 42 39 39 34 46 57 54 64 63 60

3 50 49 43 4
2

41 41 46 60 54 64 6
? 59

4 51 49 43 42 41 4
0 45 6
0 58 62 56 59

5 51 51 42 42 41 39 45 58 57 56 55 59

6 51 5
0

4
?

41 41 39 4
5 57 56 55 55 6
0

7 50 4
?

41 41 40 48 62 55 55 55 61

8 48 4
?

4
0

41 41 51 63 59 55 55 58

9 48 4
? 38 41 41 49 62 6
0 57 55 58

10 48 44 37 4
0

41 48 6
0

59 6
0 57 59

11 4
8 44 37 39 41 48 63 57 61 6
0 58

12 48 4
8

43 37 39 41 50 61 59 61 61

13 51 48 43 38 39 41 49 59 58 6
? 59

14 52 51 4? 38 38 41 49 58 57 64 59

15 52 40 39 38 40 53 59 58 64 60

D
ay 16 3f
l

39 38 39 55 59 58 64 6
?

17  38 38 37 39 54 58 57 63 6
? 56

18 39 37 35 41 53 57 56 63 62 57

19 4
0 37 33 4
0 47 54 61 57 63 62 58

2
0

4
0

37 33 38 4
7 5
6

6
4 58 6
3

62 58

21 4
0

38 33 38 39 48
 

48 56 6
5

6
0

62 60 58

22 4
0

38 3
3 38 3
9 4
8

 

4
8 57 6
7

6
2 6
0

58 5
8

23 4
0 39 33 38 4
0 50

 

4
8 58 6
9

6
4

6
2 58 58

24 41 3
9 33 35 4
0

4
0 4
6

6
0 6
9

6
5 6
4

5
9 57

25 4
0

39 33 3
4

4
0

4
0 4
5

4
5 59 7
0

6
5

6
3

6
1 57 56

26 4
0 38 33 3
4

41 4
0 4
8

4
5 58 7
0

6
5

6
2

6
0 51 57

27 40 38 35 34 41 4
1 5
0

4
8 5
6

7
2

6
7

6
0

6
0 57 57

28 4
?

3
8 36 34 41 3
9 5
0

4
9 56 72 6
7 6
0 59 57 54

2
9 4
?

39 36 _ 4
3

4
0 4
9

4
7 59 70 6
6

61 58 54 5
4

3
0 4
?

4
0 3
6

_ 43 4
2 4
8

4
6 6
0 7
0

6
6

6
3 59 54 54

31 _ 4
0 37 _ 43 41 4
9

4
8 - 6
9

6
6

6
3 59  

A
ve

r­
ag

e

48 41 39 37 39 39 38 4
7

4
6 52 6
3

6
0

6
1 59 59 57



SK
AG
IT
 
RI
VE
R 
BA

SI
N 

12
-1

79
0.

 
SK
AG
IT
 
RI

VE
R 
AB
OV
E 

AL
MA

 
CR

EE
K,

 
N
E
A
R
 
MA
RB
LE
MO
UN
T,
 
WA

SH
.

L
O
C
A
T
I
O
N
.
 
T
e
m
p
e
r
a
t
u
r
e
 
re
co
rd
er
 
at
 
ga

gi
ng

 
st

at
io

n,
 
0.

8 
mi
le
 
up
st
re
am
 
fr
om
 
Al
ma
 
Cr

ee
k,

 
an
d 

7 
mi
le
s 

n
o
r
t
h
 o

f 
Ha
rb
le
mo
un
t,
 
Sk
ag
it

Co
un

ty
.

DR
AI

NA
GE

 
A
R
E
A
.
 
1
,
2
7
4
 
sq
ua
re
 m

il
es
, 

in
cl

ud
in

g 
40
0 

sq
ua
re
 
mi

le
s 

in
 
Ca

na
da

. 
RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an

al
ys

es
: 

Ju
ly

 
19

99
 
to

 
Ju

ly
 
19

60
.

Wa
te
r 

te
mp

er
at

ur
es

: 
Ja
nu
ar
y 

19
53

 
to
 
Se

pt
em

be
r 

19
62

.
EX
TR
EM
ES
, 

1
9
6
1
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi

mu
m,

 
53

°F
 
Ju

ly
 
22

; 
mi

ni
mu

m,
 
37
°F
 
Ja

n.
 
19
-2
6,
 
Fe

b.
 
25
 t
o 

Ma
r.

 
1.
 

EX
TR
EM
ES
, 

1
9
5
3
-
6
2
.
 
 W
at
er
 
te

mp
er

at
ur

es
: 

Ma
xi

mu
m,

 
56

°F
 
Ju

ly
 
30

, 
19
61
; 

mi
ni

mu
m,

 
3S

°F
 
Ma
r.
 
1,
 
19
56
.

Te
mp
er
at
ur
e 

(°
F)

 
of

 
wa
te
r,
 
wa

te
r 

ye
ar

 
Oc
to
be
r 

19
61

 
to

 
Se

pt
em

be
r 

19
62

Mo
nt
h

Oc
to

be
r 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

N
o
v
e
m
b
e
r

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

D
e
c
e
m
b
e
r

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ja
nu

ar
y

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Fe
br

ua
ry

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

M
a
r
c
h
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ap
ri

l
M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

M
a
y
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ju
ne M
a
x
i
m
u
m
 .

..
. 

M
i
n
i
m
u
m
 

..
..

Ju
ly
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Au
gu

st
M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

 
Se

pt
em

be
r

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

1 51 50 4
7
4
6

4
0
4
0

4
1 4
1

3
8
3
8 3
7

4
1
4
0

4
2

4
7

4
9
4
7 51 50 51 49

2 50 50 47 46 4
0
4
0

4
1

41 3
8

38 3
8
 

3
8

4
0
4
0

4
2

4
7

4
8

4
6 51 5
0

51 4
9

3 5
0
5
0

4
6

4
6

4
1 4
1

4
1
4
0

3
8

3
8

3
8
 

36 4
0

4
0

4
3

4
6

4
9
 

4
8 51 51 5
1

4
9

4 5
0 5
0

4
6
4
6

4
2 41 4
1
4
0

3
8
3
8

3
8
 

3
8

4
0
4
0

4
2

4
6 4
9
 

4
8 51 5
0

5
0

4
9

5 50 50 45 45 41 41 41 41 3
8

38 3
8
 

38 4
0
4
0

4
2

4
7

4
8 5
0

4
9 51 4
9

6 5
0

5
0

4
5

4
5

4
1
4
1

4
1
4
1 3
6
3
8

3
8
 

3
6

4
0

4
0

4
3

4
8

4
7

4
9

4
9 5
1

4
9

7 50 4
9

4
6
4
5

4
2 42 4
1
4
1 3
8

38 3
8
 

3
8

4
0

4
0

4
3

4
8

4
7

4
9
4
9 51 5
0

8 49 4
9

4
6

4
5 4
2

4
2

4
1

4
1 3
8

36 3
8
 

38 41 4
0

4
4

4
7 4
8

4
9

4
9 5
1

4
9

9 4
9

4
9

4
6

4
6

4
2

4
2 4
1

4
1 3
8

3
8 3
8
 

38 4
0

4
0

4
4

4
7

4
6

4
9

4
8 5
1

4
9

10 4
9

4
8

4
6

4
4

4
2 4
0

41 41 38 3
8

3
8
 

3
8

4
0

4
0

4
4

4
7

4
8

4
9

4
9 5
0
5
0

11 4
8

4
8 4
4

4
4

4
2
4
2

4
1
4
1 3
8

3
8

3
8 38 4
0

4
0

4
4

4
8

4
8 5
0

4
9 5
0

4
9

12 4
8

4
8

4
3

4
3

4
2
4
2 41 4
1 38 38 3
9
 

38 4
1 4
0

4
4

4
7 4
8 5
0

4
9

4
9

4
8

13 48 4
8

4
3
4
3

4
2
4
2

4
1
4
0

3
8

3
6

3
9
 

3
9

4
1
4
1

4
4

4
8

4
8 5
0

4
9

4
9

4
9

14 4
9
4
8

4
4

4
3

4
3

42 4
0

4
0

38 3
8

3
9
 

3
9

4
1 41 4
5 4
9

4
8 5
0

4
9

4
9 4
9

15 4
9

4
9

4
4

4
4

4
3

4
3

4
0

4
0 3
8

3
8

3
9
 

3
9

4
1

4
1 4
5

4
9 4
8

4
8 5
0

4
9

4
9

4
8

D
a
y 16 49 49 44 4
3

4
3
4
3

4
0

4
0 3
8

3
8

3
9
 

3
9

4
1

4
1

4
5

4
9

4
8

4
8 5
0

5
0

4
9

4
8

17 4
9

4
8

4
3
4
3

4
3
4
2

4
0

4
0

3
8

36 3
9
 

3
9

4
2

4
1

4
6

4
9

4
8

4
8 5
0

5
0

5
0

4
8

18 4
9
4
8

4
6

4
2

4
2

4
2

4
0

3
8

3
8

3
8

3
9
 

3
9

4
2

4
2

4
6

4
9

4
8

4
7 5
0

4
9 5
0

4
9

19 4
9

4
8 42 4
2

4
2 4
2 39 3
7

3
8

36 3
9
 

39 4
2 4
2

4
5

4
9

4
8

4
7 5
0

4
9 5
0

4
9

2
0

4
9
4
8

4
2
4
2

4
2
4
2 3
7

3
7

3
9

3
8

3
9 3
9

4
2
4
2 4
6

4
9 4
9

4
8

4
9

4
9

5
0
5
0

21 4
8
4
8

42 42 42 4
1 37 3
7

3
9

3
9

3
9 3
9

4
2

4
2 4
6 5
0

4
9
4
8 50 4
9 50 50

22 48 48 4
2

4
2

4
2

4
1 3
7

3
7

3
9

3
9 3
9

4
2

4
2

4
6 5
0

5
3

4
9 50 49 50 50

23 4
8

4
8

4
2

4
2

4
1 41 3
7 3
7

39 3
8

4
0

4
2

4
2

4
7 5
0

51 5
0

5
0

4
9

5
1
4
9

2
4

4
8
4
8

4
2

4
2

4
1
4
0

3
7
3
7

3
9

3
8

4
0

4
2

4
7

4
9 5
0
5
0

5
0

4
9

5
0

4
9

25 4
8

4
8 4
2

4
0

4
1 4
1 3
7

3
7

3
8

37 4
0

4
2

4
7

4
8 5
0 50 50 5
0

5
0

4
9

2
6

4
8

4
7

4
0 3
9

4
1
4
1 3
8 3
7

3
7

3
7

4
1

4
2

4
6

4
8

5
0
5
0

5
0

5
0

5
0
5
0

27 4
8
4
7

4
0

3
9

4
1 4
1 3
8

3
8

3
7

3
7

4
0

4
2

4
7

4
6

5
1
5
0

5
0

5
0

5
0

2
8

4
8

4
7

4
0

4
0

4
1

4
1 3
8

3
8

3
7

3
7

3
9

4
2

4
7

4
8 51 5
0

4
9 5
0

4
9

2
9 4
7
4
6

4
0

4
0

4
1
4
1 38 38 «.
«.
 3
9

4
2

4
6

4
9 51 5
0

5
0

4
9
4
8

3
0

4
7
4
6

4
1 4
0

4
1 4
1 3
8

3
8

.   4
0

4
2

4
6

4
9 5
0
5
0

51 4
9
4
8

31 4
7

4
6

_
_
 4
1

4
1 3
8

3
8

«  4
0

 
 46  50 50 50   

Av
er
­

ag
e

49 48 4
4
4
3

4
2 4
1

3
9

3
9

3
8

3
8

3
9
 

3
9

4
1

4
5
4
5 4
8

4
9
4
8 5
0

5
0

4
9



SK
AG
IT
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

12
-1

82
5.

 
CA
SC
AD
E 

RI
VE
R 
AT
 
MA
RB
LE
MO
UN
T,
 
WA
SH
.

L
O
C
A
T
I
O
N
.
 
T
e
m
p
e
r
a
t
u
r
e
 
re

co
rd

er
 
at

 
ga
gi
ng
 
st

at
io

n,
 
1.
5 

mi
le
s 

do
wn
st
re
am
 
fr
om
 B

ou
ld
er
 
Cr

ee
k,

 
2 
mi

le
s 

ea
st

 
of

 
Ha
rb
le
mo
un
t,
 
Sk

ag
it

Co
un
ty
, 

an
d 

2.
5 

mi
le
s 

u
p
s
t
r
e
a
m
 
fr

om
 m

ou
th

. 
DR

AI
NA

GE
 
A
R
E
A
.
 
1
6
8
 
sq

ua
re

 
mi

le
s.

RE
CO

RD
S 
A
V
A
I
L
A
B
L
E
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
y 

19
52
 
to

 
Se

pt
em

be
r 

19
62
.

EX
TR
EM
ES
, 

19
61
-6
2.
--
Wa
te
r 

te
mp

er
at

ur
es

: 
Ma
xi
mu
m,
 
55

°F
 
Ju

ly
 
30

, 
31

; 
mi
ni
mu
m,
 
33
°F
 
Ja
n.
 
19
-2
2.
 

EX
TR
EM
ES
, 

1
9
5
2
-
6
2
.
 
W
a
t
e
r
 
te

mp
er

at
ur

es
: 

Ma
xi
mu
m,
 
58
°F
 
Ju

ly
 
27
-2
9,
 
19
58
, 

on
 
se
ve
ra
l 

da
ys
 
du

ri
ng

 
Au
gu
st
 
19
61
; 

mi
ni
mu
m,
 
fr
ee
zi

ng
po

in
t 

Fe
b.
 
1,

 
2,

 
18
, 

19
56
, 

No
v.
 
16
, 

19
59

, 
Ja

n.
 
19

, 
19

60
.

Te
mp

er
at

ur
e 

(°
F)

 
of

 
wa

te
r,

 
w
a
t
e
r
 y
ea
r 

Oc
to
be
r 

19
61
 
to
 
Se

pt
em

be
r 

19
62

Oc
to
be
r 

M
a
x
i
m
u
m
 .

..
.

N
o
v
e
m
b
e
r
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

D
e
c
e
m
b
e
r

M
a
x
i
m
u
m
 .

..
.

Ja
nu
ar
y

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Fe
br
ua
ry

M
i
n
i
m
u
m
 

..
..

M
a
r
c
h

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

Ap
ri
l 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..
 

M
a
y
 

M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..
 

Ju
ne M
a
x
i
m
u
m
 .

..
.

Ju
ly M
a
x
i
m
u
m
 .

..
.

Au
gu

st
M
a
x
i
m
u
m
 .

..
.

Se
pt

em
be

r
M
a
x
i
m
u
m
 .

..
.

M
i
n
i
m
u
m
 

..
..

1 47 46
 

43 4
?

4
0

41 4
0 3
9

37 3
6

4
? 3
9

4
2

4
7

4
7

5
4 5
4 50

2

4
7

4
6
 

4
?

41 4
1

41 4
0

4
0 38 37 4
2
4
0

4
2

4
7

4
7 53 53 51

3 48 41 41 4
1

41 1
9

4
0 3
8 35 40 4
1

4
3

4
9 5
2 5
2

4
9

4

4
8

41 41 4
0

41 4
0

4
0 1
6
3
6

4
1 3
9

4
5

4
8 '

50 53 4
9

5 48 41 39 4
0 41 41 3
9

39 35 4
1 4
0 45 4
5

4
9 53 50

6

4
8

41 1
9

4
1

41 41 3
9

4
0 3
8

3
9

4
2

4
9

4
5

5
0 5
3 50

7 41 41 4
1 41 4
0

4
0

4
0 38 3
9 50 50 50 53 51

8

41 41 4
0

4
0
4
0

41 4
0 3
9

3
9

4
9 51 50 51 48

9 4
?

41 4
0

4
0
1
9

41 3
9

38 4
7

5
1 51 ' 51 48

10 4
?

4
? 3
8 3
9

3
9

4
?

3
9

3
8 4
6 5
0

5
3 51 5
0

11 4
?
4
?

3
7 3
9

19 41 3
9

3
8 4
8

51 53 5
0

12 4
1 4
2 38 1
9 39 41 4
0 38 4
7

4
9 52 4
9

13 4
?

4
? 3
9 1
9
1
9

41 1
9

3
7 4
9

4
8 5
3

4
9

14 4
?

4
?

4
0 1
9

1
8

4
? 4
0

3
8 4
9

4
9 53 4
9

15 4
?
4
0

4
0 1
8 18 41 4
1 3
9 5
0

4
9 54 50

D
a
y

16 40 40 40 3
8

38 4
1

4
1
4
0 4
9

4
8 53 50

17 40 3
9

3
9 1
R

17 41 41 3
9

4
7

4
7 51 51 4
8

18 4
0 3
9

38 3
7

15 4
?

4
1
4
0 4
9

4
5

5
0 51 4
8

19 4
0

4
0

3
9 3"
)

31 4
?

4
1 41 4
9

4
9 b2 51 5
0

20 4
0

4
0

3
9 31 3
1

4
0

4
2
3
9 4
9 51 52 52 5
0

21 4
0 38 39 11 11 19 19 37 49 52 52 51 50

22 3
8

3
8

3
9 1
4

1
1

4
0

4
0

3
8 5
0

53 53 51 5
0

23 3
9

3
8

4
0 1f
t

3
4

3
9

4
0
3
9 50 53 5
4 51 50

24 1
9
3
8

4
0 1
7

1f
t

1
7 3
9

38 4
8 5
4

5
4 5
1

4
9

25 1
8 1
7

4
0 17 17 1f
t

4
0 38 4
7 54 5
4 51 4
9

2
6

3
8

1
7 3
9

3
R 17 1
4

41 4
0 4
6

5
4 53 50 50

27 1
9 38 39 1
9

3R 1
4

41 4
0 4
4 54 5
0 5
0

5
0

28 4
0 1
9

4
0 1
9

1
8

1
6

4
0 37 41 4
9 54 52 50 48

29 4
0

4
0

4
0 3R 18 _ 4
0 3
7

4
1 5
0

5
4

5
2

4
8

4
7

3
0

4
0

4
C

4
1 1
9 38 _ 41 3
8

4
2 4
8 55 53 4
9
4
7

31 4
2

4
2

 4
1 1
9

1
9

_ 4
2

3
8 4
6

4
3  55 53 ~  

Av
er

­
ag

e

4
5

4
4
 

4
1
4
0

4
0 38 38 4
0

4
0 38 4
3
4
1
 

4
5
4
3 4
8 50 52 51 4
9



S
K
A
G
I
T
 
R
I
V
E
R
 
B
A
S
I
N
 
-
C
o
n
t
i
n
u
e
d
 

1
2
-
2
0
0
5
.
 
S
K
A
G
I
T
 
R
I
V
E
R
 
N
E
A
R
 
M
O
U
N
T
 
V
E
R
N
O
N
,
 
W
A
S
H
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng

 
st
at
io
n 

at
 
br
id
ge
 
on

 
U.

S.
 
Hi
gh
wa
y 

99
, 

1 
mi
le
 
no
rt
h 

of
 
Mo
un
t 

Ve
rn

on
, 

Sk
ag
it
 
Co

un
ty

, 
an

d 
3 
mi
le
s 

do
wn
st
re
am
 
fr

om
 N
oo
ka
ch
am
ps
 
Cr

ee
k.

 
DR

AI
NA

GE
 
A
R
E
A
.
 
3
,
0
9
3
 
sq
ua
re
 
mi

le
s,

 
of

 
wh
ic
h 

40
0 

sq
ua
re
 
mi
le
s 

is
 
in

 
Ca
na
da
. 

RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Ju
ly

 
19
59
 
to

 
Se

pt
em

be
r 

19
62

. 
Wa
te
r 

te
mp
er
at
ur
es
: 

Ju
ly

 
to

 
Se
pt
em
be
r 

19
62

. C
he

m
ic

al
 

an
al

y
se

s,
 

in
 p

a
rt

s 
p
er

 m
il

li
o
n
, 

w
at

er
 
y
ea

r 
O

ct
o

b
er

 
19

61
 
to

 
S

ep
te

m
be

r 
19

62

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1
9
, 

1
9
6
1
..
..
.

S
e
p

t.
 
5
..
..
..
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

1
2
,4

0
0
 

1
2
,2

0
0
 

20
 , 

20
0 

4
4

,5
0

0
 

1
7
,6

0
0
 

1
1
,1

0
0

1
0
,2

0
0
 

1
7
,6

0
0
 

1
7

,5
0

0
 

1
6

,0
0

0
 

1
2
,3

0
0
 

8
,0

7
0

S
U

ic
a 

(S
iQ

.)

7
.0

 
6
.8

 
6

.5
 

6
.6

 
6
.8

 
7
.7

8
.3

 
6
.5

 
6

.0
 

5
.3

 
5

.9
 

7
.3

Ir
on

 
(F

e)  

0
.1

4
 

.1
6

C
al

­ 
ci

um
 

(C
a) 7
.0

 
7
.0

 
6
.5

 
5
.5

 
7
.5

 
9

.0

8
.0

 
6
.5

 
6
.0

 
5
.0

 
6

.5
 

7
.0

M
ag

­ 
ne

­ 
si

um
 

(M
g) 0
.9

 
.1

 
.2

 
.2

 
.1

 
.4

1
.5

 
1
.0

 
.8

 
.8

 
.7

 
1
.0

So
di

um
 

(N
a) 1

.3
 

1
.4

 
.0

 
.1

 
.1

 
.6 .6

 
.2

 
.1

 
.0

 
.2

 
.2

P
o
­ 

ta
s­

 
si

um
 

(K
)

0
.5

 
.5

 
.4

 
.6

 
.8

 
.8 .9

 
.6

 
.6

 
.6

 
.6

 
.5

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

24
 

24
 

24
 

20
 

28
 

34 31
 

24
 

22
 

20
 

23
 

25

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

S
ul

la
te

 
(S

0
4) 5
.4

 
5
.0

 
4

.4
 

4
.2

 
4

.0
 

4
.8

3
.6

 
3

.4
 

3
.8

 
3
.2

 
4
.4

 
3

.8

C
hl

or
id

e 
(C

l) 0
.2

 
.5

 
.5

 
.5

 
.2

 
.8

1
.2

 
.5

 
.2

 
.2

 
.2

 
.5

F
lu

o-
 

ri
de

 
(F

)

0
.1

 
.0 .1

 
.1 .1

 
.1 .1

 
.1

 
.1

 
.1 .0 .1

N
i­

 
tr

at
e

(N
cg 0
.3

 
.4

 
.5

 
.7

 
.0

 
.5 .3

 
.2

 
.2

 
.1

 
.3

 
.2

P
h

o
s­

 
p
h
at

e 
(P

0
4

)

0
.0

6
 

.0
2

 
.0

0
 

.0
0

 
.0

1
 

.0
2

.0
2
 

.0
0

 
.0

2
 

.0
2

 
.0

1
 

.0
2

D
is

so
lv

ed
 s

ol
id

s
(r

e
si

d
u

e
 
a
t 

18
0 

°C
)

P
ar

ts
 

p
er

 
m

il
li

on 36
 

37
 

37
 

32
 

39
 

46 48
 

33
 

35
 

28
 

32
 

39

T
on

s 
p

er
 

ac
re

- 
fo

ot

T
on

s 
p
er

 
da

y

H
ar

dn
es

s 
as

 C
aC

O
j

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 21
 

22
 

21
 

18
 

23
 

28 26
 

20
 

18
 

16
 

19
 

22

N
on

- 
ca

r-
 

bo
n-

 
at

e

2 2 2 2 0 0 0 0 0 0 0 1

So
- 

^n
m

 
ad

­ 
so

rp
­ 

ti
on

 
ra

ti
o

S
pe

ci
fi

c 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
) 51

 
53

 
52

 
46

 
55

 
67 63

 
49

 
46

 
40

 
47

 
53

PH .0
 

.2
 

.1
 

.0
 

.1
 

.0 .3
 

.1
 

.1
 

.0
 

.2
 

.2

Te
mp
er

at
ur

e 
(°
F)
 
of

 
wa

te
r,

 
Ju
ly
 
to

 
Se

pt
em

be
r 

19
62

Ju
ly

 
M

ax
im

um
 .

..
.

A
ug

us
t 

M
ax

im
um

 .
..

.

S
ep

te
m

be
r

1   

2   

3 54

4 54

5 52 5'
t

6 52 53

7 54 53

8 56 5'-
t

9 55 55

10 54 S"
7

11 55 57

12 55 57

13 55 53

14 53 53

15 54 50

D
ay 16 54 53

17 55 53

18 53 5V

19 55 55

20 58 53

21 59 5
'

22 60 5?

23 60 5
'

24 60

25 60

26 6
0

27 59  

28 60

29 60

30 60

31 -  

A
ve

r­
ag

e

56



N
O
O
K
S
A
C
K
 
R
I
V
E
R
 
B
A
S
I
N
 

1
2
-
2
1
0
5
.
 
N
O
O
K
S
A
C
K
 
R
I
V
E
R
 
AT
 
L
A
W
R
E
N
C
E
,
 
W
A
S
H
.

L
O
C
A
T
I
O
N
.
 
A
t
 
b
r
i
d
g
e
 
o
n
 
S
t
a
t
e
 
H
i
g
h
w
a
y
 
1 

at
 
L
a
w
r
e
n
c
e
,
 
W
h
a
t
c
o
m
 
C
o
u
n
t
y
,
 
5.
1 

m
i
l
e
s
 
d
o
w
n
s
t
r
e
a
m
 
f
r
o
m
 
g
a
g
i
n
g
 
s
t
a
t
i
o
n
 
at

 
D
e
m
i
n
g
 
a
n
d
 
5.
3 

m
i
l
e
s
 
d
o
w
n
s
t
r
e
a
m
 
f
r
o
m
 
S
o
u
t
h

F
o
r
k
.

D
R
A
I
N
A
G
E
 
A
R
E
A
.
 
5
8
4
 
s
q
u
a
r
e
 
m
i
l
e
s
,
 
i
n
c
l
u
d
i
n
g
 
5 
s
q
u
a
r
e
 
m
i
l
e
s
 
i
n
 
C
a
n
a
d
a
,
 
u
p
s
t
r
e
a
m
 
f
r
o
m
 
g
a
g
i
n
g
 
s
t
a
t
i
o
n
.
 

R
E
C
O
R
D
S
 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
:
 

J
u
l
y
 
1
9
5
9
 
to
 
S
e
p
t
e
m
b
e
r
 
1
9
6
2
.

W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

S
e
p
t
e
m
b
e
r
 
1
9
5
9
 
to
 
S
e
p
t
e
m
b
e
r
 
19
60
. 

R
E
M
A
R
K
S
.
 
M
i
n
o
r
 
i
n
f
l
o
w
 
b
e
t
w
e
e
n
 
s
a
m
p
l
i
n
g
 p
o
i
n
t
 
a
n
d
 
g
a
g
i
n
g
 
s
t
a
t
i
o
n
.
 

O
n
l
y
 
d
i
s
c
h
a
r
g
e
s
 
a
b
o
v
e
 
3
,
5
0
0
 
c
f
s
 
a
r
e
 
p
u
b
l
i
s
h
e
d
.

C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
,
 
in

 
p
a
r
t
s
 
p
e
r
 m
i
l
l
i
o
n
,
 
w
a
t
e
r
 
y
e
a
r
 
O
c
t
o
b
e
r
 
1
9
6
1
 
to
 
S
e
p
t
e
m
b
e
r
 
1
9
6
2

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
18

, 
1
9
6
1
..
..
.

Ja
n
. 

9
, 

1
9
6
2
..

..
..

S
e
p

t.
 
4

..
..
..
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

4
,2

8
0
 

8
,6

6
0
 

3
,8

0
0

4
,2

4
0

Si
lic

a 
(S

iQ
.)

8
.9

 
7

.4
 

8
.2

 
7
.6

 
8
.0

 
9

.8

8
.6

 
6

.7
 

7
.0

 
5
.9

 
7

.1
 

8
.5

Ir
on

 
(F

e) --  

0
.2

5
 

.1
6

C
al

­ 
ci

um
 

(C
a)

11 8
.0

 
9

.0
 

7
.0

 
9

.0
 

12 10
 7
.0

 
9

.5
 

8
.0

 
9

.5
 

12

M
ag

­ 
ne

­ 
si

um
 

(M
g) 2
.8

 
2
.5

 
1
.6

 
2
.2

 
2

.3
 

3
.1

2
.7

 
2

.2
 

1
.7

 
1

.6
 

2
.0

 
2
.1

So
di

um
 

(N
a) ; 

. 0
 

.7
 

.5
 

.3
 

.5
 

.9 .8
 

.5
 

.4
 

.3
 

.6
 

.8

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.6

 
.5

 
.3

 
.5

 
.4

 
.6 .7

 
.5

 
.5

 
.6

 
.6

 
.5

B
i-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

,)

38
 

31
 

29
 

28
 

33
 

46 38
 

28
 

32
 

28
 

31
 

38

C
ar

­ 
bo

n-
 

at
e 

(C
O

,)

Su
lf

at
e 

(S
0

4)

12
 7
.6

 
6

.0
 

5
.8

 
7

.4
 

9
.6

8
.4

 
5

.6
 

7
.8

 
7
.4

 
9

.2
 

12

C
hl

or
id

e 
(C

l) 0
.5

 
1

.0
 

1
.0

 
1

.0
 

.8
 

1
.2

1
.5

 
.5

 
.5

 
.2

 
.5

 
.8

Fl
uo

- 
rl

de (F
)

0
. '.2 .1

N
i­

 
tr

at
e

(N
cg

0
.7

 
.6

 
1
.0

 
.6

 
.1

 
.8 .4

 
.4

 
.3

 
.1

 
.1

 
.1

Ph
os

­ 
ph

at
e 

(P
O

4J

0.
02

 
.0

1 
.0

0 
.0

1 
.0

2 
.0

2

.0
1 

.0
1 

.0
1 

.0
1 

.0
7 

.0
3

D
is

so
lv

ed
 s

ol
id

s 
(r

es
id

u
e 

at
 

18
0°

C
)

P
ar

ts
 

pe
r 

m
ill

io
n 58

 
44

 
52

 
42

 
52

 
64 61

 
41

 
48

 
41

 
50

 
62

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
3

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 39
 

30
 

29
 

26
 

32
 

42 36
 

26
 

30
 

26
 

32
 

39

N
on

- 
ca

r-
 

bo
n-

 
at

e 8 5 5 4 5 5 5 4 4 4 6 8

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

"C
)

89
 

70
 

68
 

61
 

73
 

98 84
 

59
 

70
 

64
 

76
 

90

P
H .4

 
.2 lo .3

 
.5 .3 .0

 
7

.4
 

7
.1

 
7
.4

 
7

,8



NO
OK

SA
CK

 
RI

VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

12
-2

13
1.

 
N
O
O
K
S
A
C
K
 R
IV
ER
 A
T 

FE
RN
DA
LE
, 

WA
SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
Ma
in
 
St
re
et
 
Br
id
ge
 
at

 
Fe
rn
da
le
, 

Wh
at
co
m 

Co
un

ty
, 

1.
3 

mi
le
s 

do
wn

st
re

am
 
fr
om
 T
en
mi
le
 
Cr

ee
k.

 
RE
CO
RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Oc
to
be
r 

19
61

 
to
 
Se

pt
em

be
r 

19
62

. 
R
E
M
A
R
K
S
.
 
N
o
 
di

sc
ha

rg
e 

re
co

rd
s 

av
ai

la
bl

e.

C
he

m
ic

al
 

an
al

y
se

s,
 

in
 
p

a
rt

s 
p

er
 
m

il
li

o
n

D
at

e 
of

 
co

lle
ct

io
n

O
ct

. 
18

, 
1
9
6
1
..
..
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)
Si

lic
a 

(S
iQ

.)

9
.4

8
.5

 
8
.1

 
7

.9
 

9
.1

 
11 9

.5
 

8
.4

 
7
.6

 
7
.1

 
8

.0
 

9
.3

Ir
on

 
(F

e)

0
.4

3
 

.2
5  

C
al

­ 
ci

um
 

(C
a)

11
 9
.0

 
8

.5
 

7
.0

 
9
.0

 
12 10

 9
.0

 
9

.5
 

9
.0

 
9
.5

 
12

M
ag

- 
ri

e-
 

sl
um

 
(M

g) 2
.9

 
2

.6
 

1
.9

 
2

.6
 

3
.1

 
4
.3

3
.5

 
2
.4

 
2

.3
 

1
.5

 
2
.4

 
2

.8

So
di

um
(N

a) 2
.6

 
2

.0
 

1
.9

 
1

.8
 

2
.3

 
3

.3

2
.6

 
2
.1

 
1

.8
 

1
.7

 
2

.1
 

2
.5

P
o­

 
ta

s­
 

si
um

 
(K

)

0
.6

 
.4 .5

 
.7

 
.5

 
.8

1
.0

 
.6

 
.5

 
.6

 
.6

 
.5

B
l-

 
ca

r-
 

bo
n-

 
at

e 
(H

C
O

J

38
 

33
 

30
 

27
 

34
 

46 41
 

34
 

34
 

28
 

32
 

40

C
ar

­ 
bo

n-
 

at
e 

(C
O

J

S
ul

fa
te

 
(S

O
,)

12
 8
.0

 
6
.6

 
7
.8

 
9
.0

 
12 8

.4
 

7
.8

 
8
.8

 
8

.8
 

11
 

13

. 
w

at
er

 
y
ea

r 
O

ct
o

b
er

 
19

6

C
hl

or
id

e 
(C

l)

.8
 

.8
 

.8
 

.8
 

.8
 

.8 .8
 

.2
 

.2
 

.2 .5
 

.8

F
lu

o-
 

rl
d

e 
<F

)

0
.1

 
.1 \2 .1

 
.1

N
i­

 
tr

at
e

(N
O

J

0
.4

 
.5

 
1
.0

 
.9

 
.3

 
1
.5 .6

 
.7

 
.3

 
.1

 
.4

 
.2

P
ho

s­
 

p
h

at
e 

(P
0

4
)

0
.0

3
 

.0
0

 
.0

0
 

.0
2 

.0
2 

.0
3

.0
3 

.0
3

 
.0

2
 

.0
2

 
.0

1 
.0

3

1 
to

 
S

eo
te

m
be

r 
19

62
D

is
so

lv
ed

 s
ol

id
s 

(r
es

id
u

e 
at

 
18

0°
C

)

P
ar

ts
 

p
er

 
m

il
li

on 60
 

61
 

53
 

46
 

57
 

74 68
 

52
 

53
 

47
 

52
 

65

T
on

s
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

­ 
ci

um
, 

M
ag

­ 
ne

­ 
si

um 40
 

33
 

29
 

28
 

35
 

48 39
 

32
 

33
 

29
 

34
 

42

N
on

- 
ca

r-
 

bo
n-

 
at

e

8 6 4 6 7 10 6 4 5 6 8 8

So
­ 

di
um

 
ad

­ 
so

rp
­ 

tio
n 

ra
ti

o

Sp
ec

if
ic

 
co

n­
 

du
ct

­ 
an

ce
 

[m
ic

ro
- 

m
ho

s 
at

 
25

°C
) 94

 
81

 
66

 
68

 
84

 
11

7 95
 

78
 

78
 

71
 

80
 

98

PH 7
. 

7
. 

7. 7 
.

?'
.'

7
. 7
. 

7
.

7'
.' 

7
.



PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

g g

LOCATION.   Temperature recorder at gaging station, at Leonia, Boundary County, 450 feet east of Montana-Idaho State line, and 0.5 

mile upstream from Boulder Creek. 

DRAINAGE AREA.  11,740 square miles, approximately. 

RECORDS AVAILABLE.  Water temperatures: July to September 1962. 

EXTREMES, July to September 1962.   Water temperatures: Maximum, 65°F July 29 to Aug. 2.

Temperature (°F) of water, July to September 1962
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QUALITY OF SURFACE WATERS, 1962
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SNAKE RIVER BASIN

MALHEUR RIVER BASIN Continued

13-2270. BULLY CREEK NEAR VALE, OREG.  Continued 

Suspended sediment, October 1961 to June 1962

Day

1..
2..
3,.
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge 
(cf«)

,
.
.
.
 

.

.1

.

.
 

,
,
.
.
 

.
,
.
.
.

.5

.5

.5

.5

5 .3

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

42
42
42
42
42

90
90
90
12
12

12
12
12
12
12

12
12
12
12
12

6
 
13

16

._
4
 
 
16

4

"

Tons 
per
day

JANUARY

.5

.5

.5

.5

.5

.5

.5

; .5

.5

.5

5.4
5.5

135.9

21
12
10
24
~

14
38
71
33
33

33
33
33
33
33

__
 
 
 
 

._
 
 
 
 

V

 
 
38
~

-

A
A

r

E

13

NOVEMBER

Mean 
dis­ 

charge 
(cfs)

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.9

.5

.5

.5

 

59.4

5.5
5.5
6
6
6.5

7
7
7
7.5
8

72
245
600
349
163

109
72
77
64
50

44
43
32
28
20

15
10

8

 
~

2067.0

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

9
6
3
3
 

2
2
9
6
3

4
0
8

36
8

8
8

--

"

Tons 
per
day

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

--

2

FEBRUARY

_.
 
 
--
--

_.
 
 
 

118

600
1300
2360
1120

780

610
390
550
720
120

200
410

95
39
90

86
26

117
 
 
--

-

E 1
E 1
E 1
E 1
E 1

E 1
E 1
E 1
E 1

3

J 330
S 1240
S 4640

1060
J 360

J 200
J 86
J 120

124
16

24
48

8
3
5

3
1
3
 
 
 

8283

DECEMBER

Mean 
dis­ 

charge 
(cfs)

.5

.5

.5

.5

.5

.5

! .5

.5

111.0

Suspended sediment

Mean 
oncen-

(ppm)

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
26

119

174
90
51

110
95

70
20
 
20
 
10

-

MARCH

8
9
9

10
12

13
100
500
300
200

150
120
100
110
120

140
170
200
250
300

250
200
170
150
300

500
775
568
242
182
178

6336

116
C 31
C 31
C 31
C 31

C 31
424

7200
4120

416

1000
270
480
160
~

91
177

1200
3100
3350

1150
284
210
200
140

6240
8000
5740
1220
1100
1400

 

Tons 
per
day

A

A

13

3
1
1
1
1

1
114

S 19200
S 5550
S 241

405
87

130
30

E 31

34
81

S 1220
S 3820
S 4820

S 1090
S 140

96
81

113

S 14900
16700

S 9880
S 841
S 540

673

80825

Estimated. 
S Computed by subdividing day. 
T Less than 0.50 ton. 
A Computed from partly estimated- 

concentration graph.

C Composite period.
j Computed from partly estimated-concent-ation 

graph and subdividing day.



QUALITY OF SURFACE WATERS, 1962 

MALHEUR RIVER BASIN Continued

13-2270. BULLY CREEK NEAR VALE, OREG.--Continued 

Suspended sediment. October 1961 to June 1962 Continued

Day

1..
2,.
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­

charge
(cfs)

202
202
210
202
165

108
92

104
82
45

34
21
15
13
12

10
9 0
8 6
B 6
8 6

9 0
9 5
9 5
9 5
8 6

9.5
10
10
10
10
 

1647.4

Suspended sediment

Mean
concen­ 
tration 
(ppm)

1460
1600

835
402
370

300
250
227

95
85

53
68
54
54
54

54
54
54
54
54

54
54
54
54
54

54
54
54
54

C 54
 

-

Tons
per
day

S 84
87
47
21
16

8
6
6
2
1

 

2845

MAY

Mean 
dis­

charge
(cfs)

10
10

.5

.5

.5

.0

.0
8.6
8.2
8.2

8.2
7.8
7.4
7.4
7.8

7.8
8.2
8.6

10
14

17
12
10
11
10

9.0
9.5

10
10
10
10

297.2

Suspended sediment

Mean
oncen- 

(ppm)

73
73
73
73
73

73
73
73
73
73

73
73

128
128
128

128
128
128
180
200

79
30
63
78

100

62
60
52
38
36
 

"

Tons
per 
day

2
2
2
2
2

2
2
2
2
2

2
2
3
3
3

3
3
3
5

A 8

A 4
1
2
2
3

2
2
I
I
1

E 1

75

JUNE

Suspended sedimentMean        I            
di,_ Mean

charge concen- 
(cfs) tration 

(ppm)

9.5 C 70
9.5 C 70
9.0 C 70
9.0 C 70
9.5 C 70

9.5 r 70
9. - 70
9.0 " 70
7.8 : 70
8.2 ' 70

7.8 C 70
8.2 C 70
9.0 C 70
9.0 C 70
9.0 C 70

8.6 C 70
9.5  : 70
 
   
 

__
 
 
   
 

__
 
   
   
 

151.1

Tons
per 
day

2
2
2
2
2

2
2
2
1
2

1
2
2
2
2

2
2
 
 
 

 
 
--
--
 

 
 
 
  
 
 

32

E Estimated. 
S Computed by ubdividing day.

A Computed from partly estimated-concentration graph.
C Composite period.
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SNAKE RIVER BASIN

PALOUSE RIVER BASIN Continued

13-3510. PALOUSE RIVER AT HOOPER, WASH. Continued 

Suspended sediment, water year October 1961 to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
2*..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

39
40
42
45
47

48
48
51
52
52

52
54
60
62
66

65
75
70
68
68

70
67
72
84
91

88
96
93
93
93
91

2042

Suspended sediment

Mean 
concen­ 
tration
(ppm)

27
27
27
27
27

27
27
27
27
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
8
8
8
8

"

Tons 
per
day

3
3

109

JANUARY

456
380
342
394
488

488
450
550
756
500

400
320
250
250
250

220
190
160
130
160

180
180
180
200
262

286
323
418
514
509
492

10678

175
164
163
161
410

371
458
384
686
443

270
166
123
50
43

31
33
37
36
 

__
 
17
33
38

42
100
262
370
371
352

~

215
168
151
171
540

489
556
570
1400
598

292
143
83
34
29

18
17
16
13

E 13

E 12
E 10
A 8
A 18
B 27

A 32
B 87

296
513
510
468

7497

NOVEMBER

Mean 
dis­ 

charge
(cfs)

94
96
94
87
86

83
84
87
86
84

80
80
80
84
80

71
55
60
65
60

55
80
104
190
231

155
128
128
127
137
 

2931

Suspended sediment

Mean 
concen­ 
tration
(ppm)

10
6

21

25
29

26
22
90
76
61
 

~

Tons 
per 
day

3
2
5
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
3

S 14
18

11
8

31
26
23
 

163

FEBRUARY

480
468
468
472
453

439
453
527
581
620

718
734
830
980
938

914
836
908
1090
1050

860
712
605
350
280

240
250
260
 
.  
 

17516

367
430
331
380
471

449
337
297
742
553

543
585
379
474
440

285
210
196
386
456

221
119
110
91
94

67
41
29
 
 
 

"

76
43
18
84
76

532
412
423
1160
926

1050
1160
849
1250
1110

703
474
481
1140
1290

513
229
180
86
71

43
28
20
 
 
 

16627

DECEMBER

Mean 
dis­ 

charge
(cfs)

142
146
147
144
147

146
142
100
70
60

50
60
70
85

100

114
122
123
140
164

248
408
453
439
472

554
408
342
323
357
468

6744

Suspended sediment

Mean 
concen­ 
tration
(ppm)

36
56
60
40
36

31
23
18
 
 

 
 
 
 
 

 
 
   
  >
 

44
163
177
186
226

212
277
286
211
289
194

 

Tons 
per
day

14
22
2
1
1

1

E
E

E
E
E
E
E

E
E
E
E 8
E 9

J 34
S 195

216
220
288

317
S 287

264
184
279
245

2702

MARCH

280
300
290
329
342

581
563
620
600
581

536
468
418
422
439

514
576
554
558
576

660
806
908
956
1870

4880
5940
5960
4100
2570
1980

40177

31
37
44
35
39

2020
2420
2780
2180
1280

980
770
542
398
335

640
963
1030
1000
880

730
710
740
765

2830

10800
6000
3500
1560
950
583

 

23
30
34
31
36

3170
3680
4650
3530
2010

1420
973
612
453
397

888
1500
1540
1510
1370

1300
1550
1810
1970

S 20700

142000
96200
56300
17300
6590
3120

376697

E Estimated.
S Computed by subdividing day. 
A Computed from partly estimated- 

concentration graph.

B Computed from estimated-concentration graph. 
C Composite period.
J Computed from partly estimated-concentration graph 

and subdividing day.



QUALITY OF SURFACE WATERS, 1962 

PALOUSE RIVER BASIN Continued

13-3510. PALOUSE RIVER AT HOOPER, WASH.  Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
2T..
28..
29..
30..
31..

Total

APRIL

Mean 
dig-

charge 
(cfs)

1690
1S50
1510
1530
1590

1710
2010
2660
2330
1680

1340
1120
992
920
932

1060
1230
1080
944
926

992
926
788
685
620

609
620
665
816
690
 

36211

72
70
65
62
61

58
59
53
50
46

43
40
40
36
37

36
32
32
31
30

28
28
28
24
19.5

23
19.$
16
16. 5
16.5
17

1189.0

Suspended sediment

Mean
concen­ 
tration 
(ppm)

405
303
242
218
186

224
386
783
435
213

151
122
111
102
105

115
132
105
106
71

67
62
56
51
48

42
68
42
73
63
 

-

JULY

C 72
C 72
C 72
C 72
C 72

C 72
C 72
C 72
C 72
C 61

C 61
C 61
C 61
C 61
C 61

C 61
C 61
C 61
C 61
C 61

C 61
C 61
C 61
C 32
C 32

C 32
C 32
C 32
C 32
C 32
C 32

 

Tons
per
day

1850
1270
987
901
798

1030
2090
5620
2740
966

546
369
297
253
264

329
438
306
270

8 180

179
155
119
94
80

69
114
75

161
117
 

22667

14
14
13
12
12

11
11
10
10
8

1

201

MAY

Mean 
dis­

charge 
(cfs)

564
505
477
493
505

528
505
536
595
595

559
546
497
453
425

394
372
352
345
348

380
383
362
358
386

536
523
493
441
394
355

14205

18
16.5
13.5
16.5
18

18
21
21
25
26

23
21
17.5
18
18

17
16
15.5
15.5
16.5

15.5
13
12.5
13
12

11.5
11
11
11
11.5
13

506.5

Suspended sediment

Mean

tration 
(ppm)

81
63
66
55
42

42
39
75

2700
8400

4580
1440
625
153
136

108
105
96
85
68

68
66
64
54
47

2900
3800
625
280
180
154

-

AUGUST

C 42
42
42
42
42

42
42
42
42
42

42
42
42
42
42

42
42
42
42
42

42
42
42
42
42

42
42
42
42
42
42

~

Tons
per
day

123
86
85
73
57

60
53

109
A 4300
B 13000

6910
2120
839
187
156

115
105
91
79
64

70
68
63
52
49

K 5000
A 5400

832
333
191
148

40818

2
2
2
2
2

2
2
2
3
3

3
2
2
2
2

2
2
2
2
2

2
1
1
1
1

1
1
1
1
1
1

55

JUNE

Mean 
dis­

charge 
(cfs)

338
313
288
294
257

294
274
259
248
225

210
203
185
176
172

166
226
429
265
206

181
154
146
132
123

116
92
70
66
72
 

6182

Suspended sediment

Mean
concen­ 
tration 
(ppm)

134
120
120
126
95

83
   
56
~
52

__
 
38
-  
28

 
44
56
33

260

840
510
240
150
120

111
92
87
84
«
 

-

Tons
per 
day

122
101

B 93
100

B 66

66
E 50

39
E 36

32

E 26
E 22

19
E 15

13

E 12
J 42
S 71
B 24
A 150

A 410
B 210
A 95
B 53

40

35
23
16
15

E 15
 

2011

SEPTEMBER

13.5
13
14
15.5
14

12.5
12
12.5
15.5
15.5

17
18
19
18
25

28
41
37
30
32

30
31
29
25
25

28
28
30
36
38
 

703.0

C 34
C 34
C 34
C 34
C 34

C 34
C 34
C 34
C 34
C 34

C 34
C 34
C 34
C 3
C 2

C 2
C 2
C 2
C 2
C 2

C 24
C 24
C 24
C 24
C 24

C 24
C 24
C 24
C 24
C 24
 

 

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
3
2
2
2

2
2
2
2
2

2
2
2
2
2
 

51

Total discharge for year (cfs-days). 
Total load for year (tons)..........

139,084.5
469,598

e Estimated.
a Computed from partly estimated-concentration graph.
b Computed from estimated-concentration graph.

c Composite period.
J Computed from partly estimated-concentration

graph and subdividing day.
k Computed from estimated-concentration graph 

and subdividing day.
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D
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>
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4
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4
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56 55 54 53
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QUALITY OF SURFACE WATERS, 1962 

DESCHUTES RIVER BASIN--Continued

14-795. CROOKED RIVER NEAR POST, OREG. Continued 

Suspended sediment, October 1961 to June 1962

Day

I..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
IT..
IB..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
3..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
IS..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

13
13
13
14
14

15
17
20
21
23

24
24
34
36
34

27
25
25
23
22

21
24
34
46
40

51
54
66
64
56
56

958

Suspended sediment

Mean 
concen­ 
tration
(ppm)

C 3
C 3

3
3
3

3
3
3
3
3

3
3
5
5
5

5
5
5
5
5

5
5
5
3
3

3
3
3
3
3
3

"

per 
day

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
1
1
T
T

10

JANUARY

91
118
87
84
95

87
334
564
542
307

190
185
187
139
137

110
110
130
100
75

70
70
70
100
170

190
200
220
240
220
220

5442

C 1
C 1
C 1
C 1
C 1

C 1
91
140
120
28

19
14
2
2
2

2
2
2
2
2

2
2
2

10
10

10
10
10
10
10
10

-

T
T
T
T
T

T
J 100

213
S 196
J 25

A 10
A 7

1
1
1

1
1
1
1
T

T
T
T
3
5

5
5
6
6
6
6

603

NOVEMBER

Mean
dis­ 

charge 
(cfs)

62
60
64
58
54

52
54
54
58
62

64
60
52
54
52

56
45
55
50
55

55
78
91
93
87

76
72
74
74
74
 

1895

220
240
260
260
260

300
360
655
837
1230

694
553
680
714
575

548
461
417
349
334

274
244
220
190
146

114
132
151
 
 
~

11418

Suspended sediment

Mean

tration
(ppm)

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

6
10
12
S
S

16
10
14
10
10

 

"

Tons 
per 
day

"

32

FEBRUARY

10
IS
28
20
IS

27
550

1700
2100
1860

568
200
302
300
165

130
70
53
47
46

43
33
25
29
30

 
 
 
 
 
~

"

6
A 12
A 20
A 14
A 13

A 22
J 590
J 3500
J 5900
S 7180

S 1160
299
554
578
256

192
87
60
44
41

32
22
15
15
12

E 9
E 11
E 12

 
 
 

20656

DECEMBER

Mean 
dis­ 

charge
(cfs)

82
87
89
78
74

60
70
74
68
64

62
64
68
66
68

66
70
80
80

100

140
220
220
174
134

134
118
114
95
91
93

3003

141
139
132
139
139

168
271
320
250
214

185
174
163
174
179

241
280
345
452
542

536
413
385
342
877

1250
1500
1180
1100
1180
1330

14741

Suspended sediment

Mean 
concen­ 
tration
(ppm)

2
6
6
6
7

3
8
8

12
6

B
6
9
6
6

6
7
8
4

38

68
120
19
12
14

8
1
0
3
0
0

-

Tons 
per 
day

A 1

2
7
1

i

A

156

MARCH

34
34
30
42
44

160
380
440
222
88

52
40
38
37
37

40
180
260
240
255

205
105
75

160
812

830
599
316
230
290
320

~

13
13
11
16
17

73
278
380
150
51

26
19
17
17
18

26
A 140

242
293
373

297
117
78

J 210
S 2100

A 2800
2430
1010

A 680
A 920
A 1100

13915

E Estimated.
S Computed by subdividing day.
T Less than 0.50 ton.

A Computed from partly estimated-cincentration graph. 
C Composite period.
j Computed from partly estimated-cincentration graph 

and subdividing day.



PACIFIC SLOPE BASINS IN OREGON AND LOWER COLUMBIA RIVER BASIN

DESCHUTES RIVER BASIN Continued

14-795. CROOKED RIVER NEAR POST, OBEG. Continued 

Suspended sediment, October 1961 to June 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean
dis­ 

charge
(cfs)

1620
1910
2040
2080
2550

2770
2970
2220
2020
1500

1420
1570
1910
2120
2190

1760
1620
1570
1570
1350

1070
931
940
922
794

648
696
826
599
505
 

46641

Suspended sediment

Mean 
concen­ 
tration
(ppm)

470
550
480
380
490

540
423
250
189
152

125
140
190
220
200

130
100
92
S3
65

59
52
52
58
34

29
49
51
24
18
 

-

Tons 
per
day

A 2100
A 2800
A 2600
A 2100
A 3400

A 4000
3330

A 1500
1030
616

479
A 590
A 980
A 1300
A 1200

A 620
A 440
A 390
A 350
A 240

170
131
132
144
73

51
J 120
S 123

39
25
~

31073

MAY

Mean
dis­ 

charge
(cfs)

438
417
393
365
328

310
298
373
452
389

369
317
283
250
220

208
1B2
166
149
141

161
139
205
274
29B

317
314
274
226
190
163

8609

Total discharge for period October to June (cfs- 
Total load for period October to June (tons)...

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

16
17
12
11
7

8
14
17
22
13

6
7
5
7
7

7
5

10
16
12

5
4

10
10
7

7
2

10
10
7
1

-

Tons 
per 
day

19
19
13
11
6

7
1L
17
27
14

6
6
4
5
4

4
2
4
6
5

2
2
6
7
6

6
2
7
6
4
3

241

JUNE

Mean
dis­ 

charge
(cfs)

149
137
130
137
134

118
112
95
82
74

58
52
37
34
39

37
34
24
18
 

 
 
 
 
 

 
 
 
 
 
 

1501

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

5
5
5
5
5

5
5
4
4
4

8
7
5
S
5

5
5
5
5
 

 
 
 
 
 

 
 
 
 
 
 

-

days )........    .                     

per
day

 

 
 
 
 
 

 
 
 
 
 
 

22

94,208 
66,708

S Computed by subdividing day.
T Less than 0.50 ton.
A Computed from partly estimated-concentration graph.

C Composite period.
J Computed from partly estimated-concentration 

graph and subdividing day.
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I 58 48 4
5

4
5 41 48
 

47 49 57 4
9

5
8
 

5
5

6
4
 

5
9

6
6
 

5
7

2 59 47 46 4
4

4
0

4
8
 

4
6

5
1

5
5 52 6
1
 

52 6
7
 

5
8

6
5
 

5
8

3 6
0

4
8

4
1

4
9
4
4

5
0

52
 

4
9

6
3
 

*
%

6
2
 

5
9

6
6
 

5
8

4 59 4
8

4
2 5
0
 

4
7

5
0

51
 

4
9

58 55 6
1
 

57 6
7

5
8

5 58 50
 

48 51 54
 

50 58
 

56 61
 

58 65
 

55

6 57 51
 

48 4
8

5
6
 

4
9

6
2
 

5
6

6
0
 

5
9

6
5
 

5
7

7 55 51
 

48 51 59
 

51 66
 

55 60
 

58 63
 

58

8 54 49
 

48 51 59 53 60
 

57 60
 

57 63 53

9 55 4
8
 

4
6

4
9

58
 

52 59
 

56 63
 

56 63 53

10 54 50 4
4
 

4
9 56
 

51 65
 

56 66
 

56 61
 

57

11 53 52
 

45 50 58
 

51 65
 

56 66
 

55 58
 

55

12 54 53
 

46 4
8 56 53 63
 

57 63
 

59 56
 

54

13 55 54
 

4
7

48 54
 

53 6
0
 

58 68
 

58 57 55

14 56 54
 

49 4
8 5
9
 

52 6
1
 

5
4

6
9
 

58 6
0
 

5
5

15 58 51
 

4
8

4
8 59
 

55 6
4 54 68
 

57 63
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D
a
y

16 56 53
 

46 51 61
 

55 63
 

56 70
 

61 62 54

17 53 53
 

46 51 58
 

55 63
 

56 66
 

60 64
 

55

18 52 54
 

46 50 61
 

53 63
 

54 65
 

60 61
 

56

19 52 42 52
 

4
9

49 62 53 65
 

54 67
 

59 59
 

57

20 49 39 49
 

47 4
8

6
3
 

5
5

6
7
 

5
5

7
0
 

6
2 5
9
 

5
7

21 4
9

3
7 52
 

4
8 5
3

6
4
 

5
6

6
9
 

57 6
6
 

6
1 59
 

58

22 48 35 56
 

4
9 53 65
 

56 71
 

59 66 56 62 57

23 49 55 50 52 65
 

58 71
 

60 68
 

55 62 55

24 49 53
 

5
0

51 64 57 71
 

61 68
 

56 63
 

55

25 50 50
 

48 50 60
 

57 71
 

60 66 58 61
 

57

26 50 48
 

4
7 52 61
 

55 72 60 62 55 59
 

57

27 49 48
 

46 55 61
 

56 72
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53 59
 

56

28 4 4
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4
6 5
4

6
4
 

5
5

7
1
 

61 58
 

5
4

5
8
 

5
5

29 49 4
9

4
9
 

4
6

5
2 60
 

58 7
0

60 65
 

55 56 54

30 48 50 47
 

4
5 53 62 57 7
0 61 66
 

55 57
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31 48 46 4
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4
 

60 66
 

56
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4
6
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4
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1
 

4
7 51 5
9
5
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QUALITY OF SURFACE WATERS, 1962

ALSEA RIVER BASIN Continued 

14-3067. NEEDLE BRANCH NEAR SAL ADO, OREG. Continued

Suspended sediment, water year October 1961 to September 196?

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31. .

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

0
.1

0
.2
.8

.2

.8

.4

.2

.2

.1

.1

.1

.1

.1

.2

.1
1.4
.6
.5

, I»3
2.6
1.4
1.0
.7
.6

13.8

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
0

   
 
 

2
 
  -

7
13

2
6
3

~
 

0
.  

0
 

0

_
 

8
 
 

17
17
~
 
 
 

-

per 
day

0
0
0
0
0

0
T
0
T

K .1

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

A .1
A .1

T
T
T
T

0.4

JANUARY

2.0
1.8
2.5
2.5
2.3

2.5
2.5
2.1
1.8
1.5

1.3
1.2
1.1
1.1
1.1

1.1
1.2
1.4
1.4
1.4

1.2
1.1
1.0
.9

1.0

.8

.8

.7

.7

.6

.6

43.2

 
 
15

8
 

_
   
 
   
 

 
 
   
 
 

__
  
   
 
 

_
 
 
  *
 

7
   
 

6
9

~

 

T
T

B 0.1
B .1

T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

0*9

NOVEMBER

Mean 
dig- 

charge
(cfs)

0.5
.5
.7
.6
.5

.5

.4

.4

.4

.5

.5

.4

.4

.4

.3

.3

.3

.4

.4

.3

2.1
18
6.1
4.0
3.0

2.3
2.0
2.0
1.8
2.6
 

52.6

Suspended sediment

Mean 
concen­ 
tration
(ppm)

15
9
6
 
 

0
 
 
  .

5

1
--

0
 
 

__
0
0

~
0

39
249

40
C 24
C 24

C 24
C 24
C 24
C 24
C 24

 

-

per 
day

S 0.7
S 13

.7

.3

.2

.1

.1

.1

.1

.2
 

15.6

FEBRUARY

0.6
.5
.5
.5
.5

.7
1.2
2.8
2.3
5.5

5.1
3.3
3.4
4.2
3.2

2.8
7.0
5.5
3.6
2.6

1.8
1.6
1.5
1.4
1.3

1.2
1.1
1.2
 
__
 

66.9

 
 
 
 

4

_
14
26
19
48

26
13
13
12

6

6
26
12

7
 

_
4
 
 
 

3
  _
 
 
__
 

 

T
T
T
T
T

,'
J 0.1
B .2
A .
A .

B .
B .

,
B

.

T
A .
B .

.
T

 
_
~

2.9

DECEMBER

Mean 
dis­ 

charge
(cfs)

2.
2.
I.
2.
2.

2.
1.
1.
1.
1.

1.
1.
1.
I.
1.

1.
4.
5.

13
15

10
5.
3.
2.
2.

2.
2.
2.
3.
2.
2.

103.2

Suspended sediment

Mean 
concen­ 
tration 
(opm)

C 20
C 20
C 20
C 20
C 20

C 20
C 20
C 20

 
 

0
--
   

0
0

10
16
25

137
100

56
22
13
15
11

9
   
11
10
  .
 

-

Tons 
per 
day

0 1
1
1
1
1

1
1
1

T
T

T
T
T
T
T

J .1
.2
.3

4.8
A 4.1

K 1.7
A .3
B .1
8 .1
B .1

.1
T

A .1
A .1
E .1
E .1

13.2

MARCH

1.3
1.5
2.3
5.3
4.2

3.1
2.4
2.0
1.8
2.0

2.4
2.3
1.9
1.6
1.4

1.2
1.1
1.0
.9

1.0

1.4
3.1
3.3
5.2
8.2

8.9
5.5
3.6
2.6
1.9
1.5

85.9

 
 
13
23
10

6
_  
 

3
 

 
2

   
~
 

2
~
 
 

3

7
7
6

23
36

25
12
4
3
1
 

~

T
T

B O.I
B .3
B .1

.1

T
I
1

K 4
B 8

A 6
2

T
T
T
T

3.1

E Estimated.
S Computed by subdividing day.
T Less than 0.05 ton.
A Computed from partly estimated-concentration graph.
B Computed from estimated-concentration graph.

C Composite period
J Computed from partly estimated-concentration

graph and subdividing day. 
K Computed from estimated-concentration graph

and subdividing day.



PACIFIC SLOPE BASINS IN OREGON AND LOWER COLUMBIA RIVER BASIN

ALSEA RIVER BASIN Continued

14-3067. NEEDLE BRANCH NEAR SAL ADO, OREG. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

1.3
1.1
1.
.
 

t
.

1.
1.
1.

1.
1.
1.
.
 

t
,
.
.
 

0
.
.
.
 

4
5.
3.
2.
2.
 

37.5

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
  -
  .

2
 

1
_
 

3
 

_
»

0
  _
 

_
3
 

0
0

__
 
  .
_

0

__
25

5
 

3
 

-

Tons 
per 
day

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
A 0.4

.1
T
T
 

0.7

JULY

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1
  1
.1
.1
.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1
  1
.1

3.1

_
_

0
 
 

_
_
 

0 
_
  _
~
 
 

0
 
 
 
 

_
__
  .

3
 

 
__
 
  .

0 

-

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

T

MAY

Mean 
dis­ 

charge
(cfs)

1.8
1.5
1.8
1.7
1.5

1.5
1.4
1.4
1.4
1.4

1.2
1.2
1.0
1.0
1.0

.8

.8

.7

.7

.6

  6
.6
.6
.5
.5

.5

.5

.4

.4

.4

.4

29.8

Suspended sediment

Mean 
concen­ 
tration
(ppm)

0
 

2
  .
 

__
0
 
 
 

0
 
 
 

0

_
 
 
 
--
 

4
«
 

0

_
 
  -

0
 
 

-

per 
day

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

T

AUGUST

0.1
.1
.2
.2
.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.7

_
 
«
~
 

0
 
 
 
 
 
 

4
 
 

__
 
 
 

3

_
  _
 
 
 

_
-_
 
 
 
 

~

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

T

JUNE

Mean 
dis­ 

charge
(cfs)

0.4
.6
.5
.4
.4

.4

.4
  4
.4
.3

.3

.3

.3

.3

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.1

.1
 

8.4

Suspended sediment

Mean

tration
(ppm)

 
4
 
 

0

_
 

3
   
 

 
   
 
   

0

 
--

0
 
 

 
 
-  
 

0

_
 
 

0
   
 

 

Tons 
per 
day

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
 

T

SEPTEMBER

0
0
0
0
0

0
0
0
0

.2

.1

.1

.1

.1
0

0
0
0
0
0

0
0
0
0
0

0
0
.4
.1
.1 

1.2

_
 
   

4
 

__
 
 
 

4

 
   
 
~
 

_
 
  -
 
 

3
   
-  

3
 

_
 
 
 
 
 

 

0
0
0
0
0

0
0
0
0
T

T
T
T
T
0

0
0
0
0
0

0
0
0
0
0

0
0
T
T
T

~~

T

Total discharge for year (cfs-days). .................................................... 447.3

T Less than 0.05 ton.
A Computed from partly estimated-concentratio

747-551 O - 64 - 44

graph.
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e
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ug
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. 

4,
 
19
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p
p
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O
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b
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19

61
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S
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m
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r 

19
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M
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th

O
ct
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er

 
M

ax
im
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. 

M
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N
ov
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r 
M
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im

um
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M
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um
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D
ec
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M
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im
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M
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um
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M
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um
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F
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M
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M
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..

 
M
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M
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M
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A
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M
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M
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im

um
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M
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. 
M
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M
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 .
..
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M
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D
ay

1 55
 

52 4
6 4
5

 
4

4

4
4

 
4

4 4
9

 

4
9 50
 

4
8

2 53 46 45
 

4
4 44

 
44 49

 

50 50
 

49

3 52 45 48 4
9 48

4 51 4
6 49 4
8

 
47

5 50 49 50
 

48

6 52 4
9 50

 
47

7 50 49 51

8

48 49 52
 

50

9 50 47 51
 

4
9

10 52 46 51 48

11 52 50
 

47 51
 

4
8

12 52 51
 

48 50
 

49

13 53 51
 

48 50
 

49

14 55
 

54 51
 

49 52
 

49

15 55
 

54 50
 

48 51 50

16 55
 

53 50
 

47 52 50

17 53
 

4
9

48 50
 

47 51
 

50

18 51
 

50 4
8 50 47
,

52
 

49

19 51
 

49 48 48 50
 

49 52
 

49

20 4
9

 
47 4
8 48 4
9

 
4

8 53
 

5
0

21 48
 

48 48 47 48 50
 

49 54
 

51

22 4
8

 
4

6

4
8 4
7

4
8 51

 
4

9

4
8 54
 

51

23 50
 

48 48 4
6

4
8 51

 
50 4
8

55
 

52

24 50
 

4
9

4
8 4
5

4
8 51

 
4

9

4
8

5
4

 
52

2
5 50

 
4

9

48 4
5

4
8 50

 
4

8 53
 

52

26 50
 

4
9

4
7 4
3

4
8 4
9

 
4

7 53
 

52

27 50
 

50 4
7

 
4

7

4
3 4
9

4
9

 
4

8 50 53
 

51

28 48
 

4
7 4
4

4
8

4
9

 
4

8 50 5
5

 
51

2
9 4
8

 
4

8 " 4
8 4
9

 
4

8 4
9
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52

30 48
 

48 4
9 46
 

4
7 48 52

 
52

31 48
 

4
7 44 49

 
49 4
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e

52 50 46
 

45 47
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44 47
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6 47

 
47 50

 
48 49

 
48 52 50
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52 55 57

53 58 57

54 55 57

52 55

52 55
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5

55 55
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53
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55

55
53

5*
5*

55
55

5* 56

55 56

55 56

56 56

57 5
7

58 56

58 55
 

56

58 55
 

55

58 53
 

55

59 51
 

55

58 52
 

55

58 53 55

58 53 54

55 57 54

55 56 5
4

 

56



QUALITY OI SURFACE WATERS, 1962

ALSEA RIVER BASIN Continued

14-3068. FLYNN CREEK NEAR SALADO, OREG. Continued 

Suspended sediment, water year October 1961 to September 1962

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

0.2
.2
.2
.2
.2

.2

.3

.2

.5
1.6

.7
1.6
1.0
.6
.4

.4

.3

.3

.3

.3

.4

.3
2.0
1.0
  9

2.5
4.6
2.8
1.9
1.5
1.2

28.8

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

 
2
 
 
 

3
 
 

6
15

 
 
 

C 3
C 3

C 3
C 3
C 3
C 3
C 3

C 3
C 3

9
 
 

14
6
 
_ 

0
 

~

' 

Tons 
Per 
day

T
T

B 0.1

T
T
T
T
T

T
T
T
T
T

T
T

J .1
T
T

A .1
A .1

T
T
T
T

0.5

JANUARY

.1

.7

.2

.2

.4

.5

.7

.2

.7

.8

.3

.9

.5

.6

.4

.4

.5

.8

.9

.7

.2

.0

.8

.6

.4

.2
  0
.8
.6

2.5
2.4

153.0

C
C

_
   

6
 
 

_
_

9
 
 

__
   
 
  .
 

8
 
 
12
11
 

-

0.2
.1
.2
.2
.2

.2

.2

.2

.1

.1

E .1
E .1

.1
E .1
E .1

E .1
E .1

.1
E .1
E .1

E .1
E .1
E .1
E .1
E .1

.1
E .1
E .1

.1

.1
E .1

3.8

NOVEMBER

Mean 
dis­ 

charge 
(cfs)

1.2
1.0
1.2
1.0
1.0

.9

.8

.

.
1.

1.
1.
.
.
 

4
,

1.
,
 

4.2
31
15
10
8.0

.4

.8

.6

.3

.4
 

116.7

Suspended sediment

Mean 
concen­ 
tration
(ppm)

1
 

2
 
 

0
 
 
 

6

7
  -

3
   
 

_
0
0
  .

0

23
190

26
24

C 19

C 19
C 19
C 19
C 19
C 19

 

 

Tons 
per 
day

T
T

S 0.6
J 18

1 1
6
4

3
3
3
3
3
 

22.3

FEBRUARY

2.2
2.2
2.1
2.0
2.0

2.2
3.0
4.4
4.7

11

12
9.6
9.2
9.2
8.4

7.8
14
14
12
9.2

7.4
6.5
6.1
5.4
5.1

4.6
4.2
4.6
 
 
 

185.1

 
_
«.
 

2

2
6
6
6

31

12
5
9

11
6

4
23
16

2
 

 
  
 
«
 

0
 
 
 
 
 

-

T
r
T
T
T

r
J 0.1
A .1
A .1
J 1.0

A .4
B .1
A .2

.3

.1

A .1
A .9
B .6
A .1

T

T
T
T
T
T

T
T
T

.  
 
 

4.4

DECEMBER

Mean 
dis­ 

charge
(cfs)

.5

.1

.4

.8

.4

.1

.6

.

.
 

.

.

.1

.2

.1

.4

.7
11
30
39

32
19
13
10
9.0

.8

.7
  S
.4
.0
.2

298.0

Suspended sediment

Mean 
concen­ 
tration 
(opm)

C 20
C 20
C 20
C 20
C 20

C 20
C 20
C 20
C 20
C 20

C 20
C 20
C 20
C 20
C 20

C 20
24
31
85
52

21
15
11
12
10

C 8
C 8
C 8
C 8
C 8
C 8

~

Tons 
per 
day

0.4
.3
  3
.
 

.

.

.
 
 

.
 
,
.
 

.

.
A .
S 7.

5.

1.
 
 
 

B .

.

.

.2

.2

.2

.2

23.3

MARCH

.5

.5

.8
1
1

.8

.5

.5

.8

.8

.5

.4

.9

.2

.6

.9

.4

.9

.7

.7

.6

.4

.2
19
29

28
20
14
11
8.7
7.1

287.4

 
 

5
27
10

C 3
C 3
C 3
C 3
C 3

C 3
0
 
~
 

0
--
-  
 

2

3
5
6

39
46

31
15
10

8
6
 

~

T
T

B 01
B 8
B 3

1
1
1
1
1

.1
T
T
T
T

T
T
T
T
T

T
.1
.1

K 2.2
A 3.6

2.3
.8
.4
.2
.1

E .1

11.8

B compu

ed by subdividing day.
T Less ban 0.05 ton

id from partly estimated-
entration graph.
id from estimates-concentration

C Composite period.
J Computed from partly estimated-concentration

graph and subdividing day. 
K Computed from estimated-concentration graph

and subdividing day.



PACIFIC SLOPE BASINS IN OREGON AND LOWER COLUMBIA RIVER BASIN

ALSEA RIVER BASIN Continued

14-3068. FLYNN CREEK NEAR SALADO, OREG. Continued 

Suspended sediment, water year October 1961 to September 1962 Continue-1

Day

1..
2..
3..
4«.
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
die- 

charge
(cfs)

6.1
5.2
4.5
4.2
3.9

3.6
3.5
4.1
4.2
4.0

3.9
3.7
3.5
3.3
3.1

2.9
2.8
2.6
2.6
2.5

2.4
2.2
2.2
2.2
2.1

3.1
17
14
11
9.2
 

139.6

Suspended sediment

Mean

tration
(ppm)

_
 
__
_
 

_
 

9
4
 

_
3
2
  .
 

0
1

__
0
0

_
__
_
 

0

2
30

9
5
3
 

-

JULY

.7

.7

.7

.7

.7

.7

.6

.6

.6

.6

.6

.6

.6

.6

.5

.5

.5

.5

.5

.5

.4

.4
  4
.4
.4

.4

.4

.4
  4
.4
.4

16.4

_ .
__

0
 
 

_
 
 

0 
_
 
 
 
 

0
__
~
«
 
_
__
__
__
 
_
_
  _
 

0 
~

Tons 
per 
day

E 0.1
E .1

T
T
T

T
T

B .1
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
A 1.4

.3
B .1

.1
 

2.5

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

T

MAY

Mean 
dis­ 

charge 
(cfs)

7.5
6.4
6.5
6.0
5.3

5.3
4.9
4.8
4.8
4.4

4.2
4.0
3.8
3.5
3. .4

3.2
3.0
2.9
2.8
2.6

2.4
2.4
2.3
2.2
2.2

2.0
2.0
1.9
1.8
1.8
1.6

111.9

0.4
.4
.8
.6
.4

.5

.5

.4

.4

.4

.4

.4

.4

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.2

.2

.2

.2

.2

.2

10.8

Suspended sediment

Mean 
concen­ 
tration
(ppm)

C
C
C
C
C

C
C
C
C  

0
 
 
 

2

_
 

3
 
 

_
 
 
  -

0

_
 
  -
~
 
 

-

AUGUST

_
 
 
 
 

0
_«

0
 
 
 
 

5
 
 

_
 
--
  .
18

 
 
 
_
 

_
2

«
 
 
 

 

Tons 
per 
day

0.1
.1
.1
.1
.1

.1

.1

.1

.1
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

1.1

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

0.1

JUNE

Mean 
dis­ 

charge 
(cfs)

1.6
.3
.8
.8
.7

.6

.5

.5

.4

.4

.3

.3

.2

.2
1.2

1.1
1.1
1.0
1.0
1.0

.9

.9

.9

.9
1.0

.9

.8

.8

.8

.8
 

36.7

Suspended sediment

Mean

tration
(ppm)

 
 
.  
~

0

 
 

4
 
 

0
 
 
 
 
 
   
~
--
 

_
 
~
   

0

 
 
 

0
~
 
-

per 
day

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
 

0.1

SEPTEM6EF

0.2
.2
.2
.2
.2

.2

.2

.2

.2

.6

.4

.3

.4

.3

.3

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2
1.6
.8
.4
 

9.3

 
 

T
T

  T
16
 

_
 
 
 

3

-_
~
~
~
 

__
~
 
  
 

20
 
  .

8
 

 
 
20
 
 
 

T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T

B 0.1
T
T
 

  0.3

Total discharge for year (cfs-days). .................................................... I,a93.7

E Estimated. 
T Less than 0.05 ton. 
A Computed from partly estin 

concentration graph.

B Computed from estimated-concentration graph. 
C Composite period.
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Ja
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y 

M
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 .
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.
M
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..
..
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eb
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.
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..
..
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M
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..
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M
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 .
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. 

M
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im
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..

..

1 4
8 48 46 41
 

47 48 52 4
7

2 50 47 42 48 51 50
 

48

3 51 50 50
 

49

4 51 48 49
 

46

5 50 50 51
 

49

6 51 50 53
 

46

7 49 50 55
 

49

8

4
7 4
9 55

 
51

9 4
9 46 53

 
49

10 51 50 52
 

49

U 51 52 53 48

12 51 54 51
 

50

13 52 53 51
 

51

14 53 53 55
 

50

15 53 52 53
 

51

D
ay 16 51 53 55

 
51

17 4
8 54 52

 
52

18 4
9 54 55

 
50

19 4
9 50 56

 
50

2
0

4
6 48 56

 
51

21 4
7 51 56

 
51

22 4
6 55 57

 
51

23 4
7 54 5
7

 
5

3

24 4
9 51 5
7

 
52

2
5 5
0 50 4
8 55

 
52

26 50 4
8

4
9 54

 
52

27 5
0

 

4
8

4
1

4
8 51 5
4

 
52

28 4
9

 

4
8 4
1

4
8

4
9 57

 
52

2
9 4
8

 

4
8 4
8

 

4
8 4
8 50 4
6 4
9

4
8 55

 
53

30 4
8

 

4
8 4
8

 

4
8 4
7 50 4
7 5C 4
6 53

 
52

31 4
8

4
7 46

 

4
5 4
3 50 46 50 47

A
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r­
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47 45
 

47 46
 

45 43
 

46 45
 

47 44
 

50 49 47 54
 

50
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QUALITY OF SURFACE WATERS, 1962

ALSEA RIVER BASIN Continued

14-3068.1. DEER CREEK NEAR SAL ADO, OBEG. Continued 

Suspended sediment, water year October 1961 to September 19F2

Day

1..
2..
3..
4..
5..

6..
7..
a..
9..

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

!  
2..
3..
4..
5..

6..
7..
8..
9«.

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

OCTOBER

Mean 
dis­ 

charge
(cfs)

0.4
.3
  4
.3
  4

.4

.4

.4

.6
2.3

1.1
2.5
1.6
1.1
.9

.7

.6

.6

.5

.6

.7

.6
3.1
1.6
1.6

3.7
7.0
4.7
3.3
2.4
2.0

46.8

10
9.5

11
11
11

11
11
10
9.2
7.9

6.9
6.5
5.6
6.0
5.9

5.9
6.3
7.1
7.3
6.8

6.0
5.4
5.0
4.5
4.5

4.1
3.9
3.7
3.4
3.2
3.1

212.7

Suspended sediment

Mean

tration
(ppm)

 
0
 
 
 

4
~
 

5
20

4
4
2
 
~

0
  «.

9
  *

8

_
 

8
  .
 

15
12

3
2
2

18

-

Tons 
per 
day

K .2

A .1

J .2
J .3

.1

1.1

JANUARY

__

9
19

9
7

3
  _
  .

3
 

_
  .
 
  .
 

_
6
 
«»
 

_
 
 
» 
~

_
 
 

4
6
 

~

E 0.1
J .3
A .6
B .3
A .2

.1
E .1
E .1

.1
E .1

E .1
E .1

T
E .1

T

T
.1

E .1
E .1
E .1

E .1
E .1
  .1
E .1
E .1

T
T
T
T
.1

T

3.6

NOVEMBER

Mean 
dis­ 

charge
(cfs)

1.8
1.6
1.8
1.6
1.5

1.4
1.3
1.2
1.1
1.6

1.5
1.3
1.3
1.2
1.2

1.1
1.1
1.3
1.2
1.1

6.1
55
24
14
11

8.8
8.5
9.0
8.7

10
 

182.3

2.8
2.7
2.5
2.5
2.4

2.8
3.8
5.8
7.1

16

19
13
12
12
11

10
18
19
14
11

.0

.2

.2

.3

.1

.5

.0

.5
 
   
 

246.2

Suspended sediment

Mean 
concen­ 
tration
(ppm)

2
1
2

~
 

0
--
 

0
3

1
 

0
«
 

 

0
1
  -

0

30
209

21
7
2

_
0
2
2
8

~

-

Tons 
per 
day

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

S 1.2
S 36

1.4
.3
.1

T
T
T
T

A .2
 

39.4

FEBRUARY

 
 
  _
»

0

 
8
7
4

38

12
4
3
2
2

2
20
13

6
6

_
 
~
»
 

_ ,
-  
   
 
   
 

 

T
T
T
T
T

T
A 0.1
A .1
A .1
J 1.8

A .6
B .1

.1
  1
.1

A .1
A 1.0
B .7

.2

.2

E .1
E .1
e. .1
E .1
E .1

E .1
T

E .1
 
«
 

6.1

DECEMBER

Mean
dis­ 

charge
(cfs)

10
9.2
7.7
8.5

11

9.5
8.3
7.1
6.0
5.2

4.6
4.2
4.1
4.4
4.4

7.0
14
16
53
60

44
23
16
15
14

12
12
14
16
14
12

446.2

Suspended sediment

Mean 
concen­ 
tration
(ppm)

6
 
~

6
5

4
3
3
 
 

3
 
 

2
3

6
6

21
112

61

30
12
11
12

7

4
2
3
4
 
 

 

Tons 
per 
day

0.2
E .1
E .1
J .2

.1

.1

.1

.1

.1

.2
S 1.1

16
A 9.9

A 3.6
.7
.5

A .5
e .3

.1

.1

.1

.2
E .1
E .1

34.8

MARCH

6.3
6.2
8.4

19
17

14
11
9.
8.
9.

10
11
9.
8.
7.

6.
5.
5.
4.
5.

6.9
12
13
30
46

40
26
19
15
12
10

412.2

 
 

6
35
11

4
  -

1
2
0

 

0
 

0 

0
 
 
  
 

4
9
8

44
53

32
17
10

8
 
 

 

E 0.1
E .1
K .2
B 1.8
B .5

.2
T
T
T
T

T
T
T
T
T

T
T
T
T
T

1

K 3
A 6

3
1

E
E 2

20.1

E Estimated.
S Computed by subdividing day. 
T Less than 0.05 ton. 
A Computed from partly estimated- 

concentration grapb.

B Computed from estimated-concentr^tion graph.
J Computed from partly estimated-cnncentration graph

and subdividing day. 
K Computed from estimated-concentrvtion graph and

subdividing day.



PACIFIC SLOPE BASINS IN OREGON AND LOWER COLUMBIA RIVER BASIN

ALSEA RIVER BASIN Continued

14-3068.1. DEER CREEK NEAR SAL ADO, OREG. Continued 

Suspended sediment, water year October 1961 to September 1962 Continued

Day

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
1*..
IS..

16..
17..
18..
19..
20..

21..
22..
23..
2*..
25..

26..
27..
28..
29..
30..
31..

Total

1..
2..
3..
4..
5..

6..
7..
8..
9..

10..

11..
12..
13..
1*..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

Total

APRIL

Mean 
dis­ 

charge
(cfs)

8.7
7.5
6.5
6.0
5.4

5.2
5.0
7.3
8.2
7.6

6.9
5.9
5.3
4.8
4.5

4.0
3.8
3.5
3. &
3.5

3.3
3.0
2.8
3.2
3.0

-5.1
30
21
15
12
 

211.8

Suspended sediment

Mean 
concen­ 
tration 
(ppm)

 
 
  .

6
 

_
 
14

5
C 3

C 3
C 3
C 3
C 3
C 3

C 3
C 3
C 3
C 3
C 3

C 3
C 3
C 3
C 3
C 3

13
67
15

9
6

~

-

Tons 
per 
day

E 0.1
E .1
E .1

.1
T

T
T

B .3
A .1

.1

.1
T
T
T
T

T
T
T
T
T

T
T
T
T
T

S 3
5 4

9
B 4

2
 

8.8

JULY

1.0
1.0
1.0
1.0
1.0

1.0
.9
.9
.
 

.

.

.

.
 

.

.
,
.
 

t
.
,
.
 

.

.
,
,
.
 

23.9

_
  .

0
 
 

 
--
 

0 
__
 
«
 
 

0
 
 
  .
 
 ,
 
  .

0--
_
 
_
_ 

0 
 

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

T

MAY

Mean 
dis­ 

charge 
(cfs)

9.7
8.0

.4

.4

.5

.2

.2

.2

.3

.8

.4

.9

.3

.7

.5

.2

.9

.7

.5

.2

.0

.0

.8

.7

.8

.5

.4
2.5
2.3
2.2
2.1

155.3

Suspended sediment

Mean

tration 
(ppm)

5
3
8

~
 

_
3
 
 
 

4
 
 
  -

0

_
 
 
  .
 

3
  .
 
  .
 

 
  -
  -

3
   
 

-

Tons
per 
day

0.1
B .1

.2
E .1
E .1

E .1
.1

E .1
E .1
E .1

.1
E .1

T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

1.6

AUGUST

0.6
.6

1.1
.9
.7

.7

.7

.7

.6

.6

.5

.6

.6

.5

.5

.5

.5

.5

.5

.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4
  4

16.9

_
 
 
 
 

0
 

0
 
 
_
 

2
 
 

__
~
«
  .

3

_
 
  .
 
 

_
2
 
  .
 
 

 

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
T

0.1

JUNE

Mean
dis­ 

charge 
(cfs)

2.0
3.0
2.6
2.5
2.5

2.4
2.3
2.1

.0

.9

.8

.8

.7

.6

.6

.6

.5

.4

.4

.3

  3
.2
.2
.2
.3

.2

.1

.1

.1

.1
 

50.8

Suspended sediment

Mean 
concen­ 
tration
(ppm)

 
7

   
C 3
C 3

C 3
C 3
C 3
 
 

0
~
   
 
 

 
  .

0
   
 

 
 
 
__
 
 
 
-  

0
-  
 
 

per 
day

T
B 0.1

T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T
 

0.2

SEPTEMBER

0.4
.4
.4
.4
.4

.4

.4

.4

.4

.7

.7

.5

.6

.6

.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4
2.5
1.4
.8
 

17.0

 
 
   

3
 

 
 
«
 

7

 
 
_ 
 
 

 
7
 
 
 

9
 
 

6
~

 
 
24
   
 
 

 

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T

B 0.2
T
T
 

0.4

Total discharge for year (cfs-days). .................................................... 2,022.1
Total load for year (tons). . ............................................................ 116.2

E Estimated. A Computed from partly estimated-concentration graph.
S Computed by subdividing day. B Composited from estimated-concentration graph.
T Less than 0.05 ton. C Composite period.
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near........................ 317
Old River near....................

Tracy Road Bridge, Calif., Grant
Line Canal at...................

Trask River near Tillamook, Oreg....
Trinity River at Lewiston, Calif....

near Burnt Ranch, Calif...........
near Hoopa, Calif.................

Truckee River near Truckee, Calif... 
Tukwila, Wash., Duwamish River at... 
Tulare Lake basin...................
Tule River below Success Dam, Calif.
Tuolumne River, above La Grange Dam,

near La Grange, Calif...........
at Hickman, Calif.................
at Tuolumne City, Calif...........

Turbidity...........................

637

344

530

500 
502-505

475

644

599
19

560-561
558 

558-561

302
303

293

202-203 

542

314
312

315

378-379
380

24-25
11

275
13

533
237
237

235

234

589 
-5,21-22

624-625 
216-238

238
372-373 

374 
665 
656 
184

606-609

658
657

139-141

,318-321 
316

323
665 

496-497
499 

506-510
236

536-537 
275-282

275

298
299
300



Umatilla River at Yoakum, Oreg......
near Umatilla, Oreg...............

Uvas Creek near Morgan Hill, Calif..

Vale, Oreg., Bully Creek near.......
Valyermo, Calif., Big Rock Creek

near............................
Van Duzen River near Bridgeville,

Calif...........................
Verde River below Bartlett Dam,

Ariz............................
near Scottsdale, Ariz.............

Vernalis, Calif., San Joaquin River
near............................

Stanislaus River near.............
Vernita Ferry, Wash., Columbia

River at........................
Verona, Calif., Arroyo De La Laguna. 
Victorville, Calif., Mojave River

near............................
Vida, Oreg., McKenzie River near....
Virgin River at Littlefield, Ariz... 

at Virgin, Utah...................
Virgin River basin..................

Walla Walla River near Touchet,
Wash............................

Walla Walla River basin.............
Wallace River at Gold Bar, Wash.....
Wallowa River above Minam River,

at Minam, Oreg..................
Walnut Grove, Calif., Delta Cross- 

Channel near....................
Watson, Utah, White River near......
Weber River at Gateway, Utah........
Weiser, Idaho, Snake River at.......
Wenatchee River at Wenatchee, Wash..
West Branch Weiser River near

Tamarack, Idaho.................
 West Fork Carson River at Wood- 

fords, Calif....................
West Fork Grays River near Grays

River Wash......................

INI 

Page

612 
613 
254

584-587 

223 

476-478

205-206 
207

304-310 
303

570 
262-263

222 
639 

171-176 
167-168 
167-176

607-609 
607-609 

540

594

340 
95-97 

216-217 
590 
564

589 

228 

664

EX 

West Fork Tilton River near Morton,

West Walker River below Little 
Walker River, near Coleville,

Wheatland, Calif., Bear River near.. 
Wheeler Springs, Calif., Sespe Crrek

 White River near Watson, Utah. ...... 
Willamette River at Harrisburg,

Willow Creek at mouth, near Auberry, 
Calif

Willow Creek School, Calif., San

Winters, Calif., Putah Creek near... 
Woodbridge, Calif., Mokelumne River

Woodfords, Calif., West Fork Carson

Woodside, Utah, Price River at...... 

Y

Yarapa River near Maybell , Colo ...... 
Yoakum, Oreg., Umatilla River at.... 
Yolo, Calif . , Cache Creek at ........ 
Yreka, Calif., Shasta River near.... 
Yuba City, Calif., Feather River

Yuba River at Marysville, Calif.....

Yuma, Ariz., Colorado River at...... 
Yuma Main Canal below Colorado River

Z 

Zinc ................................

691

Page 

654

225 
403

239 
533 

95-97

640 
646-647 
627-647 

521

284

255 
436

334-335

228 
103-105

571 
574-575 
572-573 
571-575 

80-81 
612 

431-434 
490

402 
401 
400 
210

212-213 
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